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DIAGNOSIS AND TREATMENT 



DISEASES OF THE HEART. 



I GENERAL CONSIDERATIONS ON THE TOPOG- 
RAPHY OF THE HEART. 



CHAPTER I. 

GENERAL CARDIAC TOPOGRAPHY. 



K cardiac Kgion, including the htart, the origio of the large veBsels, and 

> serous pericardium, is enclosed completely by the fibroua sac of the 

"pencardium. The latter forms a pyramidal box with three surfaces, and 

poasessea the most complete fixation possible. Next to the pelvis the 

pericardial sac is the least movable region in the human body. 

This triaDgular pyramid is fixed by ite base to the aponeurotic centre 
of the diaphragm and indirectly to the vertebral column by the interven- 
tion of tendinous bands. 

The apex of this pyramid is also fixed to the vertebral column, the 
byoid bone, and the Btemum, by very firm aponeurotic fibres. As all 
these ligaments have very shght extensibility, the fibrous sac forms as fixed 
a region as possible. This stability and protection are necessary for so 
important an organ as the heart, since it is the only one which ia never at 
nest. 

Sil'iatum. — Let ua first determine the exact position of the pericardial 
Bao. This is situated in the median line of the thorax (the whole extent 
of which it occupies) between the two lungs and pleune. 

Posteriorly it is bounded by the posterior mediastinum, i.e., it is sep- 
arated from the spine by tiie connective tissue enclosing the trnchea, de- 
scending aorta, intercostal arteries and veins, vena ozygos major, thoracic 
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dud, IjmipfaAtia glands, ceaophogus, the two pneumogaBtrics and both 
Bjmpathetic nerves. 

Anteriorly the pericardial aoo is separated from the sternum by con- 
nective tissue and the anterior border of the pleune. 

Shape.— The pericardial sac has the exact shape of a triangular pyra- 
mid, the apex of which la situated upon the median hne, and corresponds 
to the first piece of the sternum, at a distance of 15 to 20 mm. from the 
sternal notch. The base of the pericardial sac is triangular, and is attached 
very firmly to the fibroua centre of the diaphragm by the intercroBsing of 
its fibres with those of the diaphi-agmatic aponeurosis. The apex of thia 
triangle, situated posteriorly, corresponds to the inferior vena cava, behind 
which it is situated I may here remark that the inferior vena cava is 
absolutely rectilinear and vertical, and does not form any angle in enter- 
ing the right auricle. The base of the triangle is situated anteriorly be- 
hind the sternum, extending on the right 3 ctm. beyond the median line, 
and on the left 8 to 10 ctm., according to the individual. The right border 
of the base of the pericardium passes directly from before backward, almost 
parallel lo the median plane of the body ; the left border is obhque and 
posses from the right side of tlie spinal column behind the vena cava to 
the apex of the heart. Finally, the base of the pericardium forms a flat; 
almost hoiizontal surface, slightly oblique from behind forward and from 
right to left. On the average the right apex of this triangle Is more ele- 
vated than the left by 2 ctm. 

Means of Fixation of the Aponeurotic Sac of the Pericardium. — The apex 
of the pericardial sac is fixed to the skeleton by three important hgaments : 

1. It is fixed to the vertebral column by Beraud's ' ligament, or the sus- 
pensoiy hgament of the pericardium. This first superior ligament is aiU 
unted a little in front of and to the left of the aorta. It arises from the 
pericardium at the level of the arches, and is inserted into the middle and 
left lateral portion of the third cervical vertebra, coalescing with the inter- 
vertebral ligament. It passes forward and to the left, is 3 ctm. in height 
and 2 ctm. in T\idth. The inner or right border corresponds to the origin 
of tlie left subclavian artery, its outer or left border is covered by the left 
pleura. 

2. The second superior ligament is the cerrico-pericardial pseado- 
aponeurosis of Eichet, which coalesces with the middle aponeurosis of the 
neck and is inserted into the hyoid bone.' 

The third superior ligament passes anteriorly, and was first de- 
Bcribed by Luachka under the name stern o-pericardial hgament,* then 
by Lannelongue and Le Dentu, under the term costo-pericardiul ligament,' 

It is thus erident that the pericardium is fixed solidly to the skeleton, 

' O&z. Hfdicale, 1863, p. 162. ' Uiahet : Traite d'anatomie medioo-ohlrnrgloale. J 

■ LuBchka : Aualumie des Hensoh^a, i. Tiiebingeii. 1863. 

' Lumelungue et Le Dentu : Archives de I'L^raiulogie, i., p. 448. 186S. ' 



ud tliat it is upon these ligiunents that the vessels passing to and from 
the beart are supported. 

The base of the apoaeurotic eac is fixed to the centre of the diaphragm, 
bejoad which it extends about 3 ctm. anteriorly toward tbe left ill the 
Burmal condition, aud often much more in cases of hypertrophy. Througli 
Uie medium of the diaphragm the aponeurotic anc is fixed posteriorly to 
He spinal column, to the first three lumbar vert«brEB by the right eras, 
to the second and third lumbar vertebne by the left cms. Anteriorly 
the fibres are adherent to the {x>sterior part of the xiphoid appendix. 

It IB important here to correct a physiological error. It is generally 
staW that the diaphn^m is lowered during inspiration. This is a mis- 
take. If the diaphragm were lowered during each inspiration, the heart 
would also descend, just as the thyroid body follows the movements of the 
trachea ; but this is not so. I will go even further ; not alone is the dia- 
phragm not lowered at the level of the central tendon, but it is uot even 
lowered at the ribs, otherwise the apex of the heart, especially when the 
organ is hyper trophied, would be depressed during each inspiration. 

This is also proved by other phenomena. In inspii-ation the abdominal 
preasure produced by the contraction of the diaphragm is not produced 
Tertically toward the hypogastric region, but on the contrary, in the epi- 
gastric region. If the resultant of the diaphntgmatic pressure is directed 
anteriorly toward tlte epigastrium, it is because the fibres of the diaphragm 
in shortening draw the costal insertionB toward tbe centre by elevating 
them slightly. As Sap]>ey ' has shown [vide Fig. 1), the esternal intei-costal 
muscles enlarge the tlioracic cavity by raising the ribs. 

If we wish to assure ourselves of this fact, it is sufficient to observe a 
rachitic child whose upper ribs are dilated and tlie lower ones driven in by 
the enlai-gement of the stomach, so that the chest appears strangulated by 
the diaphragmatic insertions, and the trunk assumes the 8ha[>e of a violin. 
Finally, it roust be i-emembered that the external intercostal muscles 
»re inspiratory organs, and the internal intercostal muscles expiratory' or- 
jrans. The obliquity of the fibres of the former is such that they act as if 
Cxed to the cervical spine, and that of the fibres of the latter (which is in 
"Che opposite direction) as if fixed to the lumbar spine. 

It follows from oil these anatomical facta, as I have stated before, that 
%Jie aponeurotic sac of the pericardium is fixed firmly and directly to the 
^skeleton. It is not lowered during inspiratiou, and therefore, in tbe nor- 
■=iiftl condition, the patient may be examined either lying down or sitting. 
■Slight diflplacemen1« may be observed in pathological coses in whioli the 
"■^w^ight of the heart is considerably increased and the resistance of the liga- 
^KXBixts has been overcome gradually. On the other hand, the heart is dia- 
;plaoedtransveTsely during left decubitus, and even during right deoubitus. 



■ Sappe^ : Traits d'aaatomie duacriptive, 3d £dlt., L If., p. 21)7, IST6. 



4 DTSBASKS OF TBB HBABT. 

Oeneral Helations of the Heart to the Anterior Wall of the Thorax.— 
In order to obtain on exact idea of the shape and relations of the heart, 
it should be examined in situ in the thoracic ca\'ity. An opening must be 
made in the'anterior wall of the chest, care being taken not to enter tiie 
abdominal cavity. A transverse section of the sternum is made at the in- 
sertion of the right and left fifth cartilages, then the costal cartilages di- 
vided at their outer eitremity at the level of their union with the ribs. 
The Bt«mum is then divided a second time below the attachment of tlie 
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Pio. ].— Beprintal trom B6cl»r(l> Phj-ilolccj. 

cartilapes of the fir^t ribs. When this is raised we are confronted by the 
pericardium and the two pleune, separated by connective tissue. 

When the pericardium is opened the heart is found lying transversely 
upon the diaphragm, while almost all anatomical plates since the time of 
Bourgery and Jacob represent it with the apex below and the base above, 
St'nac had already made this observation in the following terms : " Accord- 
ing to the description of these anatomists, or rather, according \xs that 
which may be observed by the most careless eyes, the heart rests upon 
the diaphragm. This transverse muscle forms for it a sort of floor. 



id the base above, 
terms : " Accord- 
according \xs that 
I heart rests upon j 
cfft of floor." ' J 

n miladlM, t. ler, p, J 

_J 
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For the past ten years I have also followed the example of S6iiao in de- 
ribing the heart as shaped like a triangular pyi-amid. This description. 
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rirhich approaches the truth much more closely than others, furnishes the 
greatest facilities in giving an exact account of the relations of the oi^an.' 
Vide m; paper entitled, Du rftrScissement des oriliceada rut^re pulmonaire, 
Mkd before the SooiHi H^dicale des EopiUux, Auguat 11, IBTl. 



6 DISEASSS OF TEE HEAKX. 

Tbe h e miiy then, regvded m m pjnmid, p i Mcnts lliree m i fwi*^ and 



L An anterior Tcrticil smlaoe con fiyan<lh ig to the poatenor mdl of 
tbe atemiim and the eoatal caitOages ; tins snrfaoe is triangular. The 
Mper of the triangle is fonned bj the mpex of the heart, Le^ bj the tip of 
the left Tentride. The baae is formed br the TErtkal border (c^m^ex 
toward the right) of the right aoride, which is elongated TertieaDj like a 
qiindle, reoaTing directlj the soperior and inferior Tens carae. 

The superior Tena caTa deacends TerticallT and enters the right anride 
at the level of the second intercostal Bp&cey at 1| ctm. from the right border 
of the stemmn, or better stiU at 3 ctm. from tbe median Une. The in- 
ferior ang^ is ri^it or nearly ri^it ; it is fcmned br the inferior Tena cartL, 
Tdudd is situated akmg the right border of the qnnal cc^nmn, at a height 
con fiyandi ng to tbe insertion of the right fifth cartilage into the sternum. 

We must here correct an error made br almost all anatonusts, irho re- 
gard the heart as presenting onlj two surfaces and describe it as sus- 
pended by its base from the large Te8sel& Thej teach that the Tena csta, 
after its entrance into the diafdiragm, makes a cnrre, passing hariamtaU j 
fcnward before entering the right anride throngh the Eustachian orifice. 
On the contranr, the Tena caTa, after hsTing trsTersed the diaphragm, con- 
tinnea its Tertical ascending course until its entrance into the right anride, 
and then passes through the inferior or diaphragmatic surfnce of the hearty 
nhidi is horizontal, or almost sa As the diaphragm is slightly higher 
behind than in front (about 1 ctm.), the anterior surface of the Tena csTa is 
1^ ctm. long, its posterior surface ^ ctm. at the most The two vense 
cafSB thus prolong the two angles of the base like the hinges of a door. 

The inferior border of the triangle passes from the apex of the heart to 
the insertion of the inferior Tena csTa. This border is Tery irregular, and 
is marked particularly by a fatty band. The left border is oblique ; it 
starts from the insertion of the superior Tena cava, passes in front of the 
aorta and the origin of the pulmonary artery and follows Tery accurately 
the anterior border of the interventricular notch ; it corresponds to the 
groore followed by the cardiac Teasels and nerres, except at the apex, at 
which the left Tentride makes a slight projection. 

2. The inferior surface of the heart is flat, approximatdy horizontal, 
sli^^tly inclined from right to left and from behind forward. It rests 
upon the diaphragm and is formed by the base of the right auride and the 
inferior surffice <rf both Tentridea The interventricular groore diTides 
this surface into two equal parts. 

3. The left surface of the cardiac pyramid is conTex ; it is formed by 
the pulmonary surface of the left Tentride and is aligbtly smaller than the 
two others. It is oblique from right to left, from aboTe downvrard, and 
from behind forward. 

The base of the cardiac pyramid is formed by the two auridea The 
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right auride forms the base of the anterior surface ; it has the shape of a 
vertical spindle, a sort of enlargement of the vense cavse. 

The left auride, on the contrary, is situated more posteriorly and is 
stretched out transversely to the left to receive the arterial blood of both 
series of pulmonary veins. It is situated immediately beneath the bifur- 
cation of the trachea, which separates it from the ramifications of the pul- 
monary arteiy. It corresponds to the level of the sixth dorsal vertebra. 
Posteriorly the left auride is separated from the vertebral column by the 
posterior mediastinum, containing the cardiac plexus derived from both 
pneumogastrics, the cardiac plexus derived from the branches of the sym- 
pathetic, the oesophagus, aorta^ thoracic duct, and vena azygos. 



CHAPTER n. 

GLINIGAL EXAMINATION OF THE NORMAL HEART. 
Diagnosis of the Shape and Position of the Heabt. 

OUNICAL MEASUBEMENT OF THE HEABT. 

Afteb the anatomioal notions just laid down have been carefully digested, 
the problem of the examination of the heart becomes much more easy. 
Nevertheless, no specialist in diseases of the heart has hitherto described a 
method of accurately measuring the organ in the living subject It could 
be determined in an approximate manner v^hether the heart was large or 
small, but it was impossible to measure it in such a way that changes of 
size from year to year could be accurately ascertained, although all methods 
of exploration — inspection, palpation, percussion, and auscultation — ^were 
called into requisition.^ 

Gendrin was the first to secure more accurate data obtained upon the 
X)atient himsell He stated * that the first point of departure must be the 
apex-beat of the heart and that this must be measured upon the skeleton, 
t.e., the ribs and intercostal si)aces (which are the most fixed organs of the 
thorax), and not from the nipple, as is ordinarily done. The nipple is one 
of the least fixed organs. In females it varies in position according to 
obesity, the development of the breasts, the condition of pregnancy and 
lactation, age, etc. Even in man it may vary greatly, as is evident from the 
following observations which I have made : 

Height of the Bi-mammiUary Line, examined in One Hundred Men, 

Third rib 2 time& 

Third intercostal space 9 

Fourth rib 28 

Fourth intercostal space 41 

Fifthrib ^ 18 

Fifth intercostal space 2 

100 times. 



' Laezmeo : Traits de rauBGoltation m6dioale, t ii., p. 501. 1826. 
' Oendrin : Le9on8 but lea maladies du ooeur et des grofises artdres, f aites ^ llidpital 
de la Piti6 pendant lea ann6e8 1840 et 1841, p. 26. Paris, 1841-1842. 
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e of the Left Nipple frcrni the Median Line, measured in One Hundred 
Men. 



18 * ceatimetreB 

8i ■' 2 

9 ■■ 9 

9J ■■ 9 

10 " 17 

lOJ " 15 



Hi centimetras . . 

12 

12t 

13 

laj 



100 



I 



Cnfortunately, tMs tendency to precision was not followed by Barth and 
Eoger,' who state : " Tlie dulnesa obtained in the prEecordial region by 
moderate percuaeioQ does not give the real measure of the dimensions of 
the heart, but is related solely to the extent over which the oi^an is in 
immediate contact with the walls of the chest It requires sti-onger aud 
deeper percussion to i-ecognize the parta concealed by the lungs, and the 
obscure sound then extends beyond the previous limits over a variable es- 
teDt, on account of the differences in the size of the heart, according to 
age and the individual" 

With Friedreich we see a fresh effort at precision with regai'd to the 
relations and measurement of the heart This writer reduced still further 
the region of absolute dulneaa recognized by his predecessors. He prop- 
erly remarks that percussion of the anterior surface of the sternum gives 
a clear sound. Consequently that portion of the right ventricle which is 
situated beneath this bone does not give any dulneaa, although it is not 
covered by lung. This observation of Friedreich is very just, and percus- 
eton should not be rehed upon too much in measuring the size of the 
organ, since it is the percusaiou of the relative dulnesa which gives the 
closest approximations to the real dimensions. 

Friedreich ' describes the foUowiug plan of outlining the heart: "If 
there are no other signs of any special anomaly of the heart, its bound- 
aries may be completed approximately by drawing a hue, which starts from 
the sternal point of insertion of the right sixth costal cartilage and is 
directed to the left and a httle downward toward that point of the sixth 
rib, which is situated immediately beneath the apex of the heart" This 
method is very ingenious, but it does not constitute a chnical procedure 
and is not obtained from a measurement taken upon the patient himself. 
One of these two points, the impulse of the heart, is readily determined by 
the apex-beat of the patient But the right point of de^mrture is imper- 

' Barth and Roger: Tralt4 prWiquB d'auscultation. Bnivi d'un precia de percussion, 
10e«dUioii, p, T09. 1880. 

' Priedreiali : Tr^tS das maladies du occur, IraaslaWd \}y Lorber and Do/on, p. 
X06 et laq. 1873. 
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il sad don not bold good if the beart i 
[ bw a e J , poahed to the right or opin n d. etc' 

\ienejvc,' relriitg acdel; oa perctraaioii, stmnblee agsinst the same ob- 
■tadca w his paedeceasors, bat be makes the following just and important 
nfleetioii : " Under QonnAl oonditionfi the apex of the heart beats in the 
St^ jntarcorial space, in the fourth interspace when these spaces are very 
larg» and the abdomeD is much eiilarged, in the mxth space when the in- 
tercostal spaces are rerr narrow." 

D»U T«a ' pxetends to be able to detect a diflerence between cardiac and 
hepatic dnlneas, but CTcr; da; experienoo doee not permit ns to accept 
thia subtlety of obeerration. 

Bajmnd,* following the earlv idea of Piorry, thinks that we must begin 
bj establiihipg, b^ means of percussion, the npper border of the lirer ; he 
Own finds the apex-beat of the heart and, connecting these two starticg- 
poiats, wtaTiliHlx ii the line of separation of the heart from the liver. After 
tfaiiv Baynsnd, like bis predecessors, ascertaina by percnsBon the two zones 
of absolnte and retatire dulnesa. 

By means of these Torious procednres we can ascertain whether the 
heart ia large, medium mzed, or small, but it is impossible to recognize 
any increase of size from year to year, and the amount of increment. I 
h(^ to show that these difficulties may be overcome by a new method. 

Xete Method of Meaturement of the Heart. " — Since 1872 I hsTe adopted 
a method of measaxement of the heart which has enabled me to determine 
ifa dimensions accoiately. 

The first step conBists in determining the apex of the heart by sight, 
palpation, and auscultation. Upon stripping the chest — and this should 
always be done when a careful eiamination is to be made — we see the ele- 
vation of the thoracic wall by the apes of the heart at the moment of sys- 
tole. The hand is then placed over this region and we can determine v&ry 
readily by palpation in almost all cases the point at which the apex im- 
ptngea. Finally, upon completing this examination by auscultation, es- 
pecially with a flexible stethoscope provided with a small thontdc end, we 
can determine with great precision the situation of the apex during ^stole. 
This spot is then marked with a dermographic penciL 

The apex of the heart being thus marked, we count the intercostal space 
in which it is found. This requires certain precautions, because there is 
often such a large depression between the clavicle and the first lib that it 

' Idem, loft dt., p. 115. 

* Niemejer : El&ttenti de pithologie Interne et d« thSrapantiqne, tranilated by L. 
Onlnuna and Chu. Sengel, umoUUd b; Cornil, L ler. p. 331. 1865. 

■ Burrt4i : Le^a diuiqae in Sperimenlkle di Firenie. 1871. 

* Bajnaad : An. C<Ear. in ttie KouveaD DkUoniuire de HMecine et de Clurai^gie, 
t viii.. p. 385. 

' C. Paul : Snr an nouTesa procfdS clinjqne de mebsumtion du ccBor. ABsociatiou 
Frui;«ise poor I'Aruiceuent des Sciences, Cou^fa de VaiU, sitting of August 'iS, 1878. 
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. may be mistaken hy the inexperienced physician as the drat intercostal 
space. We should therefore follow the edge of the sternum, remembering 
that the first intercostal space begins below the clavicle and first rib. 

As we have already stated, the apex is usually in the fifth space, ex- 
ceptionally in the fourth or sixth, if the thorax is very large or very smalL 
In case such a source of error is &uspect«d, measure the sternum and as- 
certain whether it differs much from the average, viz., 21 ctm. from the 
sternal notch to the base of the xiphoid appendix. 

The distance of the apex from the median line is then measured, the 
averse in the adult being 8 to 10 etna. 

After having determined the situation of the apex of the heart, the 




I second point of departure is the upper border of the hver below the lung. 
Here percussion sufiSces to give exact information : the lung giving a dear 
sound and the liver a dull sound, it is easy to determine where one ends 
and the other be^ns. In order to take into consideration the shght con- 
vexity of the iiver and the interposition of the lower border of the lung, I 
trace as the boundary the upper border of the finger which serves as a 
pjeximeter in percussion, and thus obtain sufBcient precision. 

tThe level of the upper border of the hver should be fixed upon the 
Bkel-ton. I have not chosen the corresponding rib, which is generally the 
fifth, because from the sternum to the mammiUary line it describes a curve 
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irhioh Is, by bi, too descending. I have preferred to take the point of 
departure upon the edge of the Btenium. I prolong the dermogxapMc 
line of the upper border of tUe liver to the edge of the atemum and then 
asoertain the cartilage to the insertion of which it correaponde. In the 
adult this is generally the insertion of the right fifth cartilage. In con- 
necting this line with the apex of the heart I thua obtain titrictly the lower 
border of the organ. 

In order to ascertain the length of the lower border, one end of which 
is already determined by the apes of the heart, it is sufficient to eBtablish 
the vertical line representing the outer border of the right auricle. 

This is furnished by percussion, being indicated by a change of the 



timbre of pulmonaiy resonance. For esample, if we percuss from right 
to left at the level of the fourth left rib, we find at first the pulmonary 
sound, which is resonant, then that furnished by percussion of the stemuni, 
which IB also resonant, and the cardiac resonance, which is dull. We know 
that the anterior bonier of the right lung is more blunted than that of the 
left and encroaches little on the right auricle. I have also remarked that 
the most fixed part of the heart is the inferior vena cava, particularly its 
entranoe into the right auricle. This auricle, then, is almost immovable, 
tranaversely it is only subject to greater or leaser dilatations, and its right 
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border, which is normaUy 3 ctm. from the median linfe and IJ ctm. from 
Uie right border of the 6t«nium, Tariee very little. 

Upon passing from the lung to the sternum, and on reaching about 1^ 
ctm. from the sternum, n-e do not find a dull Round, but a change of tim- 
bre with some diminution of resonance, which indicates the out«r border 
of this auricle. This line is traced vertically and parallel to the sternum 
until it meets the hepatic line, and the right inferior angle of the cardiac 
triangle is thus determined The distance from this angle to the apex of 
the heart gives the exact length of the lower border of the heart- 

A third point of departure consiats in indicating the obliquity of the 
lower border of the heart In the normal condition, the apes of the heart 
is sitnated lower than the angle which corresponds to the right auricle, 
the difference in height being 1^ to 2 ctm. The level of the apex of the 
heart is therefore traced on the region of the liver below the right inferior 
angle of the heart, and the distance between these two points represents 
the depresfiioa of the apex of the heart. 

Control upon thf Cadaver of my Method of Meagfiring the Heart, — I have 
made several attempts to control upon the cadaver the dimensions which I 
have assigned to the heart during hfe by the aid of my method of measure- 
ment, and the results have been generally favorable. It must not be forgot- 
ten, however, that the situation of the heart after death is not absolutely 
the Bune as that during life. The ventricles are often retracted and the 
apex, consequently, elevated slightly ; the right auricle is ofl«n found dis- 
tended with block blood, especially in patients dying of heart disease. 

On the other hand, the method of control is susceptible of certain er- 
rors. The method consists in marking upon the cadaver the points deter- 
mined during life and there introducing steel needles, 10 to 15 ctm. in 
length. If the points of departure correspond to a cartilage or bone, a 
hole must be drilled in these parts through which the needles may be 
passed. Care must also be taken that the needles be introducetl perpen- 
dicularly to the plajie of the body. 

The following wiU sen-e as illustrations of the results obtained by M. 
Letnlle, one of my internes, in controlling upon the cadaver the measure- 
ments which I obtained : 



Senile Tubercidogis vrilh Cavities. — H , aged sixty- 
five. Heart normal ; apes in the fifth intercostal apace, 8 ctm. frotn the 
sternum ; upper border of the liver, right fifth costal cartilage {at its in- 
sertion) ; right border of the heart, about 1 ctm. from the right border of 
the sternum ; transverse dulness, 6^ ctm The length of the lower border 
of the heart, measured from the hepato-cardioc angle to the apex, ia 1 1 
ctm. 

k Death eight days after this examination. 
Four needles are introduced as far as the posterior wall of tltf* Ihonti:. 
The first needle enters obliquely in the fiflli space, 8 ctm, to tho riKliI, 
Dpward and backward, in order to pierce the apex of the heart, and {uuwn 
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thrpagli it along the axis of the left ventricle. We find that it is buried 
in the left ventricle a little behind the apex. The inclinatioo gii-en to it 
has raised the apex befoi'e entering it The apes of the heart corresponds 
exactly to the fifth intercostal space. 

A second needle is passed througfa the fifth right costal cartilage, 5 mm. 
from its sternal insertion. It corresponds to the hepato-cardiac angle. 
Upon opening the thorax it is found to graze the upper border of the 
liver. Slore deeply it enters the hepatic parenchyma, so that it is found 
1 ctm. below the inferior vena cava. 

We liad tried, in the living, to determine the transverse dulness of the 
heart by perouasing upon a horizontal line passing across the thii'd inter- 
costal spaces ; two needles were introduced corresponding to the extremi- 
ties of the line thus determined. 

One enters 1 ctm. from the right border of the sternum. It perforates 
the heart about 1 ctm. above the right auriculo- ventricular groove, thus 
leaving a notable surface of the right auricle outside of it. It must here 
be remarked that the auricle is distended with clots, which necessarily have 
mo<iified ite dimensions. 

The other needle (the fourth), i>erforating 6^- ctm. from the first in the 
tliird left intercostal space, is imbedded in the left veutride. It is at a 
distance of 14 mm. from the interventricular groove. 

Experiment IL Pulmonary Ihiberculosis ; Oaui/tes at the Apex.—F , 

aged twenty years. Measurement of the heart : Apex in the fourth inter- 
costal space at a distance of 8 ctm. ; right border, right border of sternum ; 
liver, right fifth intercostal cartilage (at its insertion}. Eough ansemic 
murmur in left second intercostal space. Death a few days after this 
measurement. 

Three needles are introduced : First needle : At 8 ctm. in the fourth 
space, in which it is introduced perpendicularly. It passes immediately 
above the apes, which it touches. 

Second needle : Upon the right edge of the sternum in the third space. 
It grazes the right border of the right auricle and enters it a little in its 
deeper part 

Third needle : It was buried, by mistake, in the right fifth costal carti- 
lage, 2 ctm, from its sternal insertion. It has entered the liver 2 ctm. 
below its convex border. 

Experiment HL Meningeal Nenorrhage. — F— — -, aged thirty-five years. 
Measurement uf the heart three hours before death : Apex in the fifth 
space at a distance of Sj ctm. ; the right boi-der at the right border of the 
sternum ; liver at the fifth costal cartilage. At the autopsy the heart is 
gorged with blood. 

i'irst needle : Has entered the very apex of the heart. 

Second needle : Entering the third intercostal space at 8 distance of 
8i ctm., is imbedded in the right auricle about IJ^ ctm. from the right 
border of the auricle, which is filled with blood. 

Third needle : Through the fifth costal cartilage at its insertion, liter- 
ally grazes the inferior vena cava. 

EiFEaiMENT IV. Aortic Insufficiency and Sten<ms : Chronic Endaoriilis ; 

Angina Pectoris. — G , aged thirty-eight years. Apex, sixth space, at a 

distance of 8 ctm. ; liver, sixth costal cartilage ; right border, 1 ctm. 
from right edge of sternum. The patient died suddenly in an attack of 
angina pectoris. Three needles are introduced into the thorax : 

1. At the apex : the needle has entered the apex of the left ventricle. 
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2. At tine sternal insertioa of the fdsih costal cartilage : Uie needle is 
boned in the li^-er, a fev millmietres from its ooavex border, in the ncinity 
of the inferior vena cava. 

3. At 1 ctm. from the right edge of tlie atenram, in the third ^oce : 
the needle traverses the right auricle. 

^a-EannsxT V. Atheroma qf rhe Aortic Valves; Ckronir EiulaortitU ; 
ConsidenUe Hypertrophy of the Heart. — For the cUuical details of this ob- 
aerratioa we refer to the chapter ou "Hodgson's Disease," and shall 
morelj gire the measurement of the heart : 

Apex, sixth space at a distance of 11 ctm. ; right border, \ ctm. 
from the right edge of the sternum ; hver, seventh costal cartilage at ita 
sternal insertion. 

At the autopsy three needles were inserted into the thoras : 

1. At the apex ; the needle passes obliquely through the left ventricle, 
ich forms a very round apex. 

2. At the seventh costal cartilage ; this enters the liver, grazing its 
convex portion : the needle is a few milliiuetres distaiit from the 

heart 

3. At the right border of the sternum : taking into consideration the 
lowering of the hypertrophied heart, we introduced the needle, not into 
the tiard space, but into the fourth at a distance of ^ ctm. from the right 
edge of the sternum. This needle was found imbedded in the aaride, 
which was distended by very abundant clots. 

ExpEKnaKT VI. Atheroma of the Vessels ; Mitrai and Aortic Lesions ; 

Hifjtertrophi/ of the Heart; l>ry Pericarditis.— \ , aged fifty-foiu- 

years (the details of the cose will be described hereafter). Apex, sixth 
qnce, at a distance of 12 ctm. from the median line ; Uver, tifth costal 
<Mrtilage ; vertical border (?) cannot be obtained on account of the con- 
siderable emphysema of both lungs. 

At the autopsy, the first needle, introduced by mistake at a distance of 
10 instead of 12 ctm., penetrates the left ventricle in the neighborhood of 
the inter-ventricular groove, about 2 ctm. from the apex. 

The second needle, introduced at haphoaud in the right third inter- 
costal space, at the right border of the sternum, entered the right auricle 
the right ventricular groove. 
Finally, the third needle is passed through the right fifth oostal eai'ti- 
at its Btemal insertion, after determining upon the cadaver the evident 
iss in this region. IJpou opening the chest we notice with surprise 
the needle passed through an encysted mediustino-diapliraginutic 
pooch of pleuritic duid. This had given rise to dulness over tho right 
fifth costal cartilage, and was a source of error which could bo nwided 
with difficulty. The border of the liver was notably dopressud, corrcspond- 

Iiog to the insertion of the seventh costal cartilage. 
[ It is evident from these experiments, as well as from othera wliich I 
pave made, that the points of departure taken during life arc roally exact. 
[ It ia, then, sufficient, in order to uonect tho usual crrom. to mark tU" 
iBvel of the liver upon the upper border of tho finger which ser\Ts an the 
pfeximeter, and to trace the vertical border u[)on tho extcruiU luinh'r of 
the finger. The thickness of the percussed linger conijK'Usaton for lli« 
xitj of the organs. 
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CHAPTER m. 

DIAGNOSIS OF DISPLACEMENTS OF THE HEART. 

Diagnosis of Inversion of the Heart. — The diagnosis of this anomaly has 
always been easy, since it suffices to feel the apex of the heart beating in 
the right side of the chest insfcead of the left. But with the new me^od 
of measurement described in the last chapter, the diagnosis assumes new 
precision. I have had occasion to observe two cases : 

Observation L — A woman named D , aged thirty-five years, 

presented herself at the Saint-Antoine Hospital, in April, 1878. She 
presented an arrest of development of the left sida The apex of the heart 
beat in the right fifth intercostal space 10 ctm. from the median line of 
the sternum. It must be mentioned, however, that the thorax is a^rin- 
metrical and that the capacity of the left side of the thorax is singularly 
diminished. In fact, the left second rib stops 3 ctm. from the sternum ; 
this is also true of the third rib, so that the sternum is oblique downward 
and to the left, and if we take the distance from the apex of the heart to a 
vertical line passing through the sternal notch, the apex is distant only 8 
ctm. from this median line. The Hver is not reversed. The right angle 
of the heart and the entrance of the inferior vena cava are found at Uie 
level of the insertion of the left fourth cartilage, and the insertions of the 
left cartilages being very vicious, the verticcd border, corresponding to 
the external border of the vertical or right auricle, appears to follow the 
left border of the sternum. The inferior border of the heart is thus cal- 
culated to have a length of about 12 ctm. The apex is lowered S^ ctm. 

The heart is, therefore, of normal size, with slight left hypertrophy. 

The hver is not displaced ; it is recognized by percussion, and does not 
pass beyond the false rib& The atrophy of the left half of the body is 
manifest, the left breast is much less developed than the right The two 
arms are equal in length ; the left forearm and hand are much smaller 
than the right, by actual measurement 

Observation IL — Maurice M , fifteen years of age, is imperfectly 

developed ; his height is 146 ctm., the average at his age being 165 ctm. 
However, he appears to be developing more rapidly. The heart beats on 
the right side of the chest the apex-beat being in the right fifth intercos- 
tal space, 7 ctm. from the median line. The edge of the Hver coiresponds 
on the left side to the insertion of the sixth cartilage. The vertical border 
of the heart is on the left side, 1^ ctm. from the edge of the sternum. 
The apex is lowered 1} ctm. on the edge of the liver. Auscultation normal 
(reversed). 

The liver, of normal size, is found on the left side. The spleen is on 
the right side, and appears small. The patient is not entirely left-handed ; 
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be writes and draws with the right hand. He ubsb a knife with the right 
hand, but in throwiug a ball, or making a powerful effort, uses the left 
basil The right testicle hanga lower than the left 

I Bttw the patient eighteen months later. The heart had increased in 
size ; it presents the same relations to the ribs, but the apex ia 8^ ctni. from 
the median line. 

As a role, inversion of the \iscera produces no bad effect, 
Thei'e are other vices of position of the heart, which are scarcely com- 
patible with life. I refer to those cliaplacements in which the heart, is sit- 
uated in the abdominal cavity, the phaiyngeal or cranial cavity, or even in 
front of the sternum outside of the chest. In one case which I observed 
with J. Frauck, the heart was situated under the skin in the epigastric 
region. 

DiapLACEWEXTS op TiiE Heabt, — These are of two kinds ; the organ may 
either be displaced as a whole in one direction, or along its principal axea 
In the latter event there is always, at the same time, a relative displacement 
in some other direction. 

A. Displacement <)f the Heart Downwafd. — The heart may be lowered 
either by lesions which produce an increase in its weight, or by pressure 
from above downward. In the firat case, the diaphragm finally jnelds 
under the influence of the increase of weight. I have shown above that 
the lower border of the heai-t is slightly oblique, with a difference in 
height of 2 ctm. between the hepatic angle, wliich corresponds to the in- 
sertion of the right fifth cartilage, and the apes of the heart, which is found 
in the left fifth intercostal space, 8 to 10 ctm. from the median line. 

When the left heart begins to hypertrophy, it becomes heavier than the 
right side, descends, and then the obliquity of the inferior border increases ; 
the apex, instead of being 2 ctm. lower than the hepatic angle, descends 
to <j, 4, and even 5 ctm. below, and is then found in the sixth intercostal 
Bpace. At the same time the ventricle becomes elongated, and, as the 
heart is fixed on the right side by the vena cava, this elongation can occur 
only to the left, and the apex is removed more and more from the median 
line (1 to 10 ctm.). 

This deeceut of the apex of the heart, with increase in the obliquity of 
the lower border, is very easily recognized by the method described above. 

On the other hand, if the right side of the heart is hypertrophied or 
dilated, the right angle of the heart is lowered, and the inferior border 
becomes horizontal. This occurs in coses of stenosis of the pulmonary 

iry, and in emphysema. 

Finally, if both halves of the heart undergo hypertrophy, both angles 

lowere<^ and the position of the heart is changed without any modifi- 
flftlioD of its obliquity. 

In pulmouar}- emphysema, the matter is more complex. According to 
Skoda, the heart increases in size in emphysema, and descends more on 
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the left side than on the right, eo that the apes approaches the median 
hue. Bamberger and Schrceller entertain a different opinion, with which I 
agree entii-ely. They state that the impulse of the heart, which is felt un- 
der the steniiim, and xiphoid cartilage, is due to the beat of the most dis- 
tended part, viz., the right ventricle. This ia readily demoostrated if the 
apex is sought, not alone by percussion, but also by auscidtation. 

A remarkable feature, in my opinion, is the fact that the right angle of 
the heart descends at the same time as the apes, and that the border of the 
heart becomes horizontal. The pressure of the heart upon the diaphragm 
is BO great that the cardiac systole is indicated by an Impulse in the epi- 
gastrium, even greater than in cases of hypertrophy of the right cavities. 

In this case the horizontal position of the lower border of the heart ia 
not alone due to its increased weight but also to the enlargement of the 
lungs, especially on the right side. 

Furthermore, in emphysema, the heart undergoes a certain movement 
of torsion around its vertical axis. The left lung, in placing itself in front 
of the apex of the heart, separates the latter from the walls of the thorax. 
This causes a rotatory movement of the heart around the inferior vena cava, 
carrying the dilated right auricle and ventricle forward and increasing 
their area of contact with the anterior wall of the cheat. 

Finally, mention must be made of those cases in which the depression 
of the heart from increased weight is due to an abundant pericardial effa- 
aion and of those much rarer ones in which the increased weight ia due to 
a neoplasm. 

Tlie depression of the heart, furthermore, may be caused by the trac- 
tion of tlie central tendon of the diaphragm In cases in which the liver is 
hypertrophied (for example in hypertrophic cirrhosis), when the weight of 
the organ pulls down the diaphragm and consequently the pericardium and 
heart 

B. Disptacement to the Left. — In enlargement of the heart the organ is 
always directed toward the left, on account of the fixation of the inferior 
vena cava, but this is not really displacement On the other hand, if 
the patient hea on the left side the apex wiU be lowered 1 to 2 ctm. on 
tliis side ; but the term displacement is applied only to those cases in 
which, the patient being in one of the positions recommended for exami- 
nation of the heart, the heart as a whole is drawn or pushed toward the 
left 

If the right pleural cavity contains an effusion of fluid or gas (Barons 
or purulent pleurisy, pyopneumothorax, aneurism), the heart may be pushed 
some centdmetres to the left, and the apex-beat may even be felt in the axil- 
lary line in the sixth or aeventli intercostal space. This ia exceptional, but 
an increase of 2 to 4 ctm. in tlie distance of the apex from the median line 
is very frequent. 

In otJier casea the retraction of the lung after pleurisy draws the peri- 



(ardium and even the heart to the left, but this is more infrequent and 
TiBually lesB marked. 

C. Ihsplacement by being Pushed toward the Bight. — This does not attain 
the same proportions as the corresponding displacement toward the left, 
becaase pressure starting from the left pleura {effuMon of fluid or gas) will 
set chiefly upon the apex and cause the heart to revolve around its fixed 
point, the inferior vena cava. This is proven, even upon the living subject, 
Ly the fact that in proportion as the apex of the heart approaches the me- 
dian line the cardiac didnesa diminiBhes, and this diminution reaches its 
maximum when the apex has been pushed behind the sternum. 

In these cases the cardiac puhjiition appears moat strongly to the right 
of the sterniim, but it is never removed sufficiently from the median line 
to give the appearance of inversion of the heart 

Finally, in certain rare cases of diaphragmatic hernia the heart has 
been found pushed en masse into the right thoracic cavity. 

XHsplacenient by Traction toward the RigJU. — In the mnj'orify of the pre- 
ceding cases the heart has been displaced by pressm-e. Displacement 
downward by traction has only been described from increase in the volume 
of the liver. 

As a rule, displacement to the right by traction occurs only to a slight 
extent, but in rare cases it may attain considerable proportions. I recall 
one case in which this displacement was so marked that the patient, at 
first sight, appeared to be suftering from inversion. In thin event, there ia 
no tor»on of the heart to diminish the cardiac triangle. The following 
case will serve as an illustration : 

Observation IIL — An engineer, forty-seven years of age, was seized 
suddenly, two 3'ear8 ago, with palpitation of the heart, which was declared 
to be functional by one of the best physicians in Paris. Soon after, the 
patient suffered from severe right pleurisy, which confined him to bed for 
three months, and was followed by considerable deformity of the thorax. 

The right side of the chest is llattened, its antero-posterior diameter being 
2 ctnt. less than that of the left side ; its circumference is only I ctm. less 
tLan that of the left The right ribs are very oblique and the Moulder low- 
ered. The right pectoral aud intercostal muscles are very much atrophied. 

In determining the situation and size of the heart, we are struck by the 
fact that it occupies mainly the right half of the thorax. 

The left lung is resonant anteriorly and posteriorly as if the heart were 
inverted. Upon looking doaely, the apex of the heart is found beating in 
the left fourth intercostal Hpace, 6 ctm. from the median hne. The upper 
bonier of the Uver corresponds to the insertion of the right fourth costal 
cartilage, thus indicating a depression of the apex of 2 ctms. It follows 
that, on account of the retraction of the adhesions, the heart has been 
drawn toward the right, the apex being approximated 3 ctms. to the me- 
dian line. The right lung is retluced to a third of its volume, the posterior 
border remaining permeable to air. Tlie left lung, on the contrary, has 
increased in size ; it is probably affected slightly by emphysema. The 
liter presents its normal position and aize. 
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This is an example, therefore, of displacement of the heart toward the 
right by traction. It will he remarked in this case that the surface ot the 
cardiac triangle has not diminished in extent, while in the correepondiug 
displacement by pressure, in proportion as the effiieion pu^es upon the 
left side of the heart, the apex approaches the median line. At the same 
time the right auricle turns around the insertion of the inferior rena cava, 
and, finally, the surface of the heart in relation with the anterior thoracio 
walla does not increase on the right side in proportion to its diminution 
on the left side, so that the appreciable Burfaoe of tlie cardiac triangle di- 
miniahes accordingly. 

D, Displocemenls Upward. — The heart may be pushed upward in cer- 
tain caaes of met«orism, ascites, abdominal tumors, and diaphragmatic her- 
nia, and ill the latter the aj)ex may even beat in the third intercostal space. 
The latter cases are as exceptional as the former are frequent. I wish to 
add two cases which are less known, yiz., cases of scohosis in which the 
diaphragm, being stretched by the pressure, loses its curvature and gives a 
horizontal dii-ectiou to the inferior sm-face ot the heart. The other case, 
rare it is t]-ue, occurs in paral;y'9i8 of the diaphragm when this jiaralysis is 
isolated ; the diaphragm is then pushed upward by the pressure of the 
abdominal viscera. This is more moi-ked during (.ligestion, when the fer- 
mentation of alimentary- matters in the stomach gives rise to the evolution 
of gases which produce stomachal meteorism, and coasequently dyspnoea, 
by diminution of the respiratory field. 

Hatulent dtr'spepsia and dilatation of the stomach oft«n push the dia- 
phragm and heart upward and occasion twitchiugs of the diaphragm, which 
the patients regard as pains in the heart. At the same time tlie apex of 
the heart beats upon the stomach as uiwu a drum and gives rise to palpi- 
tationa The patients often believe themselves to be affected with cardiao 



K Diitplaeevient of the Heart Backward. — This is raxe, and is due to 
diseases of the anterior mediastinum, especially aneurisms. 

F. Diaptocemenl of the Heart along its Axes ; Torm.on of the Heart. — We 
have already seen that torsion of the heart along the vertical axis is abnost 
always produced from the left side of the chest. Emphysema of the left 
lung pushes the apex backward and tends to diminish the lumen of the 
aorta and pulmonary arterj-. 

Effusions into Uie left side (pleurisy, pneumothorax, aneurism) carry 
the apex forward and push the right auricle backward, the heart revolving 
upon its axis fonned by the inferior vena cara. In this case, when the or. 
gan has been pushed to an exti-eme degi-ee and the apex of the heoi-t carried 
forward, the torsiou of the aoi-ta and pulmonaiy ai-tery iiici'easea consider- 
ably. Blacbez has shown tlint the cotiipreseion of the left lung may cause 
the formation of a thrombus in the pulmouori' ortei^', Labric has noted 
the jiresence of clots in the left heai1, and Raynaud has indicated the posu- 
bility of degeneiiitiou of the myocardium. 
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Finally, in certain cases, the lower border of the heart may undergo 
peculiar rocking movements upon the transverse axis. Pleuritic exudations, 
gome forms of pneumonia of the entire lung, and aneurisms may depress the 
hepatic angle more than 2 ctm., and then the inferior border of the heart 
no longer bends to the left, but to the right, the apex of the heart being 
more elevated than the hepatic border. 

These facts, which have been observed upon autopsy, cannot be verified 
upon the living patient 



CHAPTER IV. 

CLINICAL EXPLORATION OF THE MOVEMENTS OF THE HEART AND THE 

CARDIAC SOUNDa 

This exploration is effected by inspection, palpation, auscultation, and 
also by means of registering apparatus which furnish graphic traces of the 
movements of the heart 

Inspection. — ^In the normal condition the sides of the chest are sensibly 
though not absolutely symmetrical. We notice the expansion and retrac- 
tion of the thorax during respiration, and a slight elevation in the fifth 
left intercostal space. 

The absence of the cardiac impulse indicates that the apex is concealed 
either by the obesity of the patient, by pulmonary emphysema, or by a 
pleural or pericardial efifiision. On the other hand, when the patient is 
lean and the cardiac contractions violent, a movement occurs, not alone 
over the apex but in the third, f oiuih, fifth, and sixth intercostal spaces. 

If these palpitations are due to hypertrophy of some standing, elevation 
of the cartilages and ribs also occur& 

In other cases this movement is not an elevation, but a sort of aspira- 
tion toward the interior ; it is the traction produced by the adhesion of tHe 
heart to the pericardimn, i.e., cardiac symphysis. 

Furthermore, aneurisms produce rhythmical expansion of the ribs or 
merely of the soft parts, when the parts of the skeleton have undergone 
absorption. Finally, we may notice more or less varicose enlargement of 
the veins, indicating an obstruction in their course. 

Palpation. — We should early learn to recognize by tduch the resistance 
given to the finger by the apex-beat in normal cases, in order to be able to 
determine whether it is increased or diminished. We can determine by 
palpation whether the impulse is regular or irregular, equal or unequal, 
sudden or slow ; whether it is accompanied by thrill, and is single, double, 
or even treble. 

Percussion. — Most works give no other method of measuring the size 
and shape of the heart beyond percussion, especially deep percussion. In 
my opinion, this practice should be abandon^, for if the patient has an 
acute or advanced cardiac affection, this form of percussion is painful, and 
may even produce syncope. 
, In the method of examination which I have described, I have endeavored 
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lo avoid percusaioti of the heart, confiniiig myaeU to the liver, lungs, and 
to B slight estent, the right border of the heoi-t. Even in the pulmonary 
region percoasioo should be practised vei^ gently if on aneurism is sus- 
pected. 

Auscultation. — This should first be performed with the unaided ear, in 
order to obtain a genei-al idea of the normal or pathological sounda. The 
stethoscope is required to determine the exact topography of the sound, 
the period of the cardiac cycle during which it occurs, and finally its timbre. 
The patient may be examined in an erect, fitting, or recumbent poBition, 
bat he should not be turned to the right or loft. 

I have made numerous experiments to determine the most suitable di- 
mensions, etc, of the stfithoscope, and have found that it Bhould possess the 
following qualities : 

It should be mode of a bad conductor of beat, such as wood or hard- 
ened caoutchouc, so as not to imi«irt a sensation of cold to the part auscul- 
tated. I have adopted au instrument with a cahbre of 6 mm. 

I believe that the beat shape of the cap applied to the surface is that of 
the end of a trumpet. I have made a stethoscope composed of four tubes, 
sliding upon one another, so as to form an instrument varying from 10 to 
35 ctm. in length ; experience has shown that the most suitable length of 
wooden stethoscopes is 25 ctm. It has seemed to me preferable that the 
auricular ends of the instrument should be fiat This is the construction 
of the stiff stethoscope, but experience has taught me that the flexible 
stethoscope is preferable. 

After numerous trials I have come to the conclusion that the following 
are the most suitable dimensions of the flexible Btethoscojie : 

External diameter of the cap appHed to the surface . 20 millimetres. 

Height of the cap 40 

Internal diameter of the tube 6 " 

Length 450 " 

ThickneBB IJ 

External diameter 9 " 
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The cap applied to the surface of the thorax should have the shape of 
end of a trumpet, because this lends itself best to the reception of the 
waves of sound. Its diameter at the base, is 20 mm., in order that it may 
be introduced between the ribs and enter the intercostal spaces. The 
external diameter of the tube is 9 mm., i.r., the average diameter of the 
external auditoiy canal. Those who have wider or narrower auditory 
fianals should choose the tubes accordingly. The tube may be formed of 
mlcanized india-rubber ; red English rubber, if soft, is preferable. 

Even more advantageous than the mouoauriculor stethoscope is the 
biauricular stethoscope. 
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I barre made recently, in m; opmion, a considerable improvement in the 
flexible stethoscope. I had long endeKvored to provide the instrument 
'with a resonator, when chance led to the itccomplishment of this object. 
Dr. Roussel, a Oeneva physician, showed before the Therapeutical Society 
(March 21, 1881) an apparatus for the transfusion of blood, which pre- . 
sented a circular cup, intended to fix the apparatus to the arm of the indi- 
vidual who furnished the blood. The idea struck me of applying this 
circular cup to the receiving end of the flexible stethoscope, and I then had 
constructed the instrument as reja^sented below, with the exception of the 
bulb producing the vacuum, which will be depicted later. 

"When the bulb is compressed, the cup adheres to the chest and the 
stethoscope is fixed automatically. 

This new instrument is endowed with exceptional acoustic properties. 
The exact adaptation of the thoracic end to the tissues, the relative immo- 




bility which results, and the carity wliicli surrounds it make the vibra- 
tions much more distinct The cavity of the cup constitutes a resonant 
box and the fingers of the observer no longer interfere with the vibrations. 

The circular cup has still another effect. As its cavity does not trans- 
mit the vibrations orirang below ; it does not permit the pasBage of the ad- 
jacent sonorous waves which interfere with those to which we hsten. It 
isolates, in a striking manner, the sound to which we are listening. 

NoauAL Heabt-soundb. — In auscultation of the normal heart two sounds 
are heard in succession : the first is dull and deep, the second is clearer, 
sharper, shorter, more superficiaL The first sound is heard best at the 
apex of the heart ; the second sound is heard best in the second intercostal 
space near the sternum, espedally on the left side. 

This is due to the fact that the pulmonary artery is more superficial 



than the aorta and approaches the left border of the Bternum more closely 

tkn the right 

The first sound appenxs to be the result of the Boanda produced by : 
contraction of the cardiac muscle (liuennec) ; impulse of the heart against 
tie chest-walls (llas:e]i<lie, Skoda, London Committee, Chauveau, Faivre, 
ilurey) ; vibration of the blood (Gendrin) ; friction of the blood against 




the iralla and valves of the heart (Dublin Committee, Pigeaux) ; tendon of 
the auricular valves (Hope, Benaud, Skoda, Philadelphia Committee, 
Chauveau, Faivre, Marey) ; lowering of the aortic and pulmonary valves 
(Bouillaud). 

Tlie second sound appears to be due to the sudden dosure of the aortio 
i pulmonary valves. This theory is accepted by oU. 



CHAPTER V. 

EXAMINATION OP THE MOVEMENTS OF THE HEABT BY AUTOMATIC 

APPARATUa 

The most perfect registering or graphic apparatus for the movements 
of the heart are those of Marej, and I refer to his works for the physio- 
logical details.' In this chapter I will recall merely those physiological 
data which will serve as the basis for clinical study. 

Let us take a glance at the trace furnished by the contraction of the 
auricle and ventricle. The trace is that of the right auricle, but as we 
know by experience that the traces of both ventricles are sensibly identical, 
a single figure will enable us to recognize the succession and duration of 
each of the movements of the heart 

The trace represents several consecutive revolutions, the normal rhythm 
being represented as follows : 

Fig. 12 represents the traces of the right auricle (No. 1), the right ven- 
tricle (No. 2), and the cardiac pulsation (No. 3), taken simultaneously dur- 
ing four complete revolutions of the heart, with a scale which permits the 
measurement, infractions of a second, of the duration of the briefest move- 
ments of the organ. Those waves of the trace which are explained are 
marked with full lines instead of dotted line& 

We have resorted more than once to this fundamental trace for the in- 
terpretation of the different acts performed during a cardiac revolution. 
Let us confine ourselves for the present to the determination of the dura- 
tion of each of them. We know that as the pulse beats about sixty times 
a minute, a cardiac revolution occupies about a second. The use of the 
registering apparatus permits the resolution of the different parts of this 
second with mathematical precision. 

The trace in question, divided into tenths of a second, includes, as we 
see, eleven-tenths of a second ; it has been taken upon a horse having 
54 to 55 pulsations per minute. In this trace the following duration may 
be assigned to each act : 

Contraction of the auricles 2 tenths of a second. 

Ventriculai* systole 4 " " " 

Closure of the semilunar valves 1 " " " 

Diastole 4 " " " 

* Marey : Phjsiologie m^dicale de la circulation du sang. 1863. La ciroulation du 
sang H Tetat physiologique et dans lea maladies. Paris : G. Masson. 1881. 
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The period of auHcultation of the two sounds may be divided as fol- 

FiTBt BOUDd 3 tenths of a Becond. ^^^H 

Lesser period of ailence 2 ^^^H 

Second sound 1 ^^^^ 

Greater periotl of silence 5 " " " 1 

The entire cardiac revolution tasting eleren-teoths of a second, the I 
first sound begins with the beginning of ventricular systole, and continues 
during a part of the systole, and the second sound takes place at the mo- 
ment of the closure of the senulonar valves and of the impulse given by 
the entrance of blood into the ventricle, which ceases to contract. It fol- 
lows, accordingly, that the schematic trace and auscultation do not begin 
the cardiac revolution at the same moment. The contraction of the auri- 
cles not producing any audible sound, the first sound does not begin until 
the ventricular systole, which includes the first sound and lesser silence, 
then comes tlie second sound, and finally the greater silence, which in- 
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dudes not alone diastole but also the period of contraction of the auricle, 
and terminates at the moment when the following ventricular contraction 
begins. 

This measure of the duration of a cardiac revolution is not absolute, 
it is merely relative ; but Marej's apparatus gives it an approximation 
and precision not fumisbed by other methods. 

TVe can conceive the difficulty of obtaining this measure in man. Sup- 
pose a man's pulse beats sixty times a minute, the entire revolution of the 
heart will last a second. Now, Marey's trace shows that the period which 
lasts from the beginning of the first sound to the end of the second being 
five-tenths of a second, the greater silence lasts six-tenths of a second. 
But if this period is five-tenths of a second for a pulse which beats fifty- 
four times a minute, it is not more than four-and-a-half- tenths of a second 
for a heart which beats sixty times a minute. 

Volkmann ' has attempted to measure these two intervals with a sort 

' ToUcmanii: Zdltechr. t rat. Med., ii!., p. 321. 184S. HnmodTuamik, p. 177. 
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of metronome, formed of two pendulums beating half seconds, and which 
are modified in order to obtain a synchronous rhythm. He foimd that 
the ventricular cfystole and greater silence were equal in duration ; it is 
evident that this approximates the truth, since the cardiograph gives the 
proportion of 5 to 6. 

Hayden * was nearer the truth in stating that observations with the 
watch indicated that ventricular systole was a little shorter than the 
greater period of silence. 

The investigations of Bonders ' have given analogous figures ; the du- 
ration of the systole is 40.6 to 45.6, the duration of an entire revolution 
being 100 ; ie., the relation of the systole to the greater silence is as 45 to 
5.& 

Landois ' has given analogous figures, obtained by Marey*s polygraph. 

In conclusion we may state that the pulse of the foetus at full term 
varies from 112 to 160, the average being 135 to 140. In the new-bom 
the pulse varies from 88 to 163, the average being 120 to 130. In the 
adult man, the average is 71 to 72 ; in old age it is often lowered to 56 
pulsations. 

Under physiological conditions, however, this number varies constantly 
with the position, condition of repose or action, the emotions, etc. 

1 Hayden : Dnblin Quarterly Journal of Medical Sciences, zl., p. 456. 18G5. 

* Donders: Nederl. Arohiv voor Genees en Naturk., ii., p. 184. 1863. 

* Landois: Graph. Untera. ueber d. Herzsohlag, p. 55. 1876. 




I BAVE no intention of descnbing tbo muscles of the betirt, but will refer 
for this purpose to treatises on anatomy. I will merely recall what is ne- 
ceaaary to the comprehenBion of the pathology and treatment. 

The heart is formed by a muscle situated between two serous mem- 
branes, the endocardium and i>encardium. It constitutes a marked de- 
velopment of the muscular layer of the arteries. But instead of being 
composed, like the vessels, of smooth fibres, the heart is formed of muscu- 
lar tibres which are striated like voluntary muscles, but, nevertheless, 
differ anatomically from the latter. We do not find the parallel and iso- 
lated arrangement of the voluntary fibres, but, on the controiy, very nu- 
merous anastomoses, which form a sort of reticulum. The connective 
tissue uniting the fibres is scanty; it may be overloaded vritb fat 

The heart muscle differs, then, from other striated muscles in various 
ways ; not alone by the anatomical characteriatics which I have enumerated, 
but also in the fact that it is constantly iii action. It is evident from 
Harey's trace that the period of repose is almost nil compared with tlie 
period of action. The cardiac mmcle is endowed also with a very peculiBr 
nervous system, the anatomical and physiological conditions of which I 
shall now earn up bo far as this is possible in the present state of our 
Imowledge. 

Nebv£S of the Hkabt. 

The nerves of the heart are derived from two sources, the cerebro- 
spinal system and the great sympathetic ; they unite beneath the arch of 
the aorta to form one of the most important plexuses in the economy, Uie 
cardiac plexus. A large number of branches start from this plexus, fol- 
lowing the vessels and entering the tissue of the heart to terminate in a 
very peculiar manner. In my descriptioa I shall follow modem anatomist^ 
particularly Miot ' and Beynier.* 

Miot : Tt«oli«n)heB phyaiologiquea anr I'lnnervaUou du (keut. BmzelleB, 1876. 
Beynier: Dea nerfs du owur, uiatomie et ph;aiologi«. TLdae d' agr^atlon. Parts, 
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ATTEBENT BKANCHES. 



The afferent branches are derived from the cerebro-spiual syetem and 
the great Bympathelic The branches derived from the cerebro-apinal sya- 
tem ore enpplied by the imeumogastric nerve, 

1. Branches Supplied hy the Pneumogaxtric. — The pneumogastric starts 
from the posterior part of the medulla oblongata, from the restiform body, 
i.e., from that portion of the poaterior column of the cord which passes 
toward the cerebellum and forms the inferior cerebellar peduncle. 

The groove of origin of the pneumogastric is in the domain of the pos- 
terior column of the medulla, but not in the continuation of the posterior 
lateral column (Farabeuf). 

The roots, to the number of six or eight fibres, approximate one another 
in order to pass through the jugular foramen, and then form a ganghon. 
This ganglion anastomoses with the glosso-pharyngeal, facial, and sympa- 
tbetic nerves. Beneath the jugular foramen the oei-ve foi-ms the gangli- 
form plexus and anastomoses with the internal branch of the spinal ac- 
cessory, the glosso-pharyngeal, hypoglossal, and the cerrical ganglion of 
the ^Tupathetic. 

The pneumogastric nerve, after all these anastomoses, supphes the 
cardiac plexuses ivith branches which start from its cervical part, others 
wliicb start from the thoracic part, and finally branches which are detached 
from the inferior laryngeal nerve. 

The branches which start fax}m the cervical portion of the pneumogas- 
tric to pass \o the cardiac plexus ore two or three in number. 

Tiib first cardiac nerve, or superior cardiac nerve of Hirschfeld, is de- 
tached from the pneumogastric a little below the superior larj-ngeol, re- 
ceives in itfl course some branches from the carotid plexus (Valentin), and 
nnites below with the superior cardiac nerve supplied by the sympathetic 
■Ajioording to Valentin, it receives branches of the second cardiac nerve 
supplied by the pneumogastric. It passes into the cardiac plexus, in part 
<^u%ctly, in part after having anastomosed with the other nerves of the 
heart 

The second cardiac nerve, according to Valentin, is larger than the pre- 
w*<iing one ; it often anastomoses with the third cardiac nerve before pass- 
^^S into til® canliac plexus. 

The third cardiac nerve takes origin below the preceding one, anasto- 
iiiOBes with the second cardiac nerve, and passes into the plexus. 

According to Hirschfeld, the second and third cardiac nerves are not 
•instant 

The thoracic branches supplied by the pneumogastric are called inferior 
cw-^iao nerves by Hirschfeld, and superior and inferior deep cardiac nerves 
^7 Valentin. These nerves start from the pneumogastric immediately 
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below the origin of the recuiTent nerve ; they anastomose with branches 
Hupplied by the recuiTCBt and sympathetic, and then jmss into the cardiac 
plexus. 

The branches sttpplml by the inferior laryngeal nerve or the middle car- 
diac nerves of Hirschf eld, arise from the convexity of the curve of these 
nerves. Those ou the left side pass almost immediately into the plexus ; 
those on the right side anastomose with the cervical branches of the 
pueumogastric and sympathetic before passing into the plexus. 

2. Afferent Branches Supplied by the Sympathetic. — These are derived es- 
l>eciftlly from the superior, middle, and inferior cervical ganglia. Hirscb- 
feld states that, like the pueumogastrics, they are more marked on tlie 
right side than on the left, but this orraugemeDt is not constant 

The superior sympalhelic cardiac nerve is derived from the superior cei^ 
^ical ganglion, anastomoses in its coiu'se with the larj-ngeal pleius and the 
middle sympathetic nerve, then, in the thorax, with the Sbi'es of the re- 
current and pneumogastric nerves, before entering the plexus. 

The viiddle sympalhelic cardiac nerye arises from the middle cervical 
ganglion and enters the plexus at its upper and lateral part 

The inferior sympathetic nerve aiises f»-om the inferior cervical ganglion, 
sometimes from the first thoracic ganglion. It anastomoses in its course 
with the middle sympathetic cardiac nerve, and the recurrent larj-nged^ 
but, according to CruveJlhier, this anastomosis is merely apparent and the 
nerves are simply in apposition. 

To these nerves miist be added the depressor nerve of Cyon and the 
accelerator nen-e of the same author, but it will be better to consider them 
as efferent branches. 



The cardiac plexus, formed of numerous branches, some of which are 
of large size, and of nervous ganglia, is situated in front of the bifurca- 
tion of the trachea, above the right branch of the pulmonary artery, to the 
right of the sti-ond which results from the obhteration of the ductus art«ri< , 
oBus, and below and to the left of the angle formed by the ascending and ' 
transverse portions of the aoi-ta. ' 

The cardiac plexus is very constant in its arrangement ; it is divided | 
into three groups (Hirschfeld, Cruveilhier, Sappey, Reynier). 

The anterior groujt is obsen-ed readily, without dissection, through the ■ 
ti'onsparent pericardium. It spreads over the anterior surface of the as- 
cending part of the ai'ch of the aorta, between the latter and the pulmonaiy 
artery. This group furnishes filaments to the aorta, pulmonary artery, [ 
right auricle, and anterior groove of the heart ; it also supphes branches to . 
the lymphatic glands and the remains of the thymus gland. With this 
group is connected a small gangUon described by Audei-sch under the name 
thyroid ganghon, and another more important one, that of Wrisberg, situ- 
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ated between tlie miperior vena cavn and the trachea. This ganglion of 
IfiiBberg, situated in the median line, Berves to unite the right and left 
ifierent cardiac neireB. 

The viiddle group of the cardiac plexus is situated behind the arch of 
Uie aorta, between the lattei- and the trachea, and above the right pulmo- 
nsij artery, j' ■■ 

The ponitTior group is separated from the preceding by the right 
branch of the pulmonary artery ; it is situated in front of the bifurcation 
of tiie trachea. It communicates freely with the anterior and posterior 
pulmonary plexuses, and with the superior tracheal and (esophageal plesus. 

It supplies branches to the aorta and pulmonarj- artery upon their jkis- 
terior surface and then passes into the tisuue of the heart, being distributed 
to the auricles and ventricles. 

^B The principal cardiac plexus gives off bi-anches which go to form the 
uilenor and posterior cardiac plexuses as well as the coronary plexuses. 

The left and anterior cardiac plexus follows the anterior coronary ar- 
tety and divides into two branches, one of which follows the groove sep- 
ttnting the auricles from the ventricles, while the other passes along the 
snterior interventricular groove. 

Tlie posterior cardiac plexus follows the posterior coronary artery. It 
slw divides into two branches, one following the auricido-ventriculor groove, 
tlie other the inferior or diaphragmatic interventricular groove and anas- 
tamosing at the apex of the heart with the anterior plexus. These plexuses 
distribute branches to the auricles and ventricles and also, according to 
Tnlpian, to the coronary arteries. 

Some of these branches present in their course minute ganglia, de- 
wribed by Remak in sheep, and the existence of which iu man is admitted 
by Kolliker. According to Eanvier ' these ganglia do not resemble the 
■pinal ganglia ; they are simple collections of more or less numerous pe- 
culiar cells. These cells contain a large nucleus, not situated in the centre, 
M is usually the case, but at one end. Tlie cells ai'e sui-rounded by a cap- 
™le ccntmning nuclei belonging to endothelial ceils, situated mainly near 
"■« hiluB of the ganghon. According to Liidwig, Biddle, and others, 
'J'BBe cells are never multipolar, but only bipolar or unipolar, especially the 
^tter, with their prolongation directed toward the periphery. 

Another peculiarity has been obsei-ved by Beole, Juhus Arnold, and 
nUvier. The nucleus contained in the cell situated beneath the capsule is 
iWtmected with a straight nerve-fibre, around which is twined another and 

IB slender fibre. The coils formed by this £bre become closer ss they 
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approach the cell and are lost in the enveloping substance. According to 
some, these intracardiac ganglia are derived from the sympathetic (KiJlli- 
ker) ; according to others, from the pneumogaetrio nerve (Eeale). Ran- 
vier inclines to the latter opinion. 

IWminiUion of the Cardiac Fibres. — The cardiac fibres possess no 
myeline for some distance before arriving at their termination, and the 
absence of the medullary sheath in the latter part of their course renders 
the study of these fibres very difficult The chloride of gold method of 
staining shovrs that they terminate in anastomosing meshes. 

According to Banvier,' when the nerve reaches a muscular fibre its 
-diameter is exceedingly small, aud measures 1, 2, or at the most 3 mm. 
The nervous fibrilhe then ent«r the muscular fibre, dividing and subdivid- 
ing in its thickness, sometimes before ; they penetrate into the miaacle-cells 
and pass to the cells of the myocardium, appearing to anastomose -with 
one another and forming a plexus, the meshes of which are a little larger 
than the muscle-cells tbemselves. It must be noted that each of the cells 
composing a miiscular fibre does not receive directly a nervous fibre. 

Physiology of the Nerves of the Heabt. 

Action op tee iNTRAcutniAc Nervous System ; the Part Played bi the 
Ganoi-u. — The first experiment showing the action of the gangha was per- 
formed by Volknmnn (1814). If the heart is cut into a number of pieces, 
those which do not contain gangUa cease to beat, while the others con- 
tinue their rhythmical movement. 

It must be added, as an ofiset to this experiment, that if the immobile 
parts aie stimulated by the faradic current, they will again contract (Eck- 
hard and Heidenhoin), but with this difference, that they do not display a 
rhythmical movement, but merely a galvanic excitation at the moment of 
breaking the current (Ranvier). 

There is still another offset to Volkmann's experiment. Stannius 
showed (1852) that the heart will be arrested in diastole if, instead of cut- 
ting it into several pieces, a ligature is tied around the sinus of the vena 
cava in order to separate it from the heart. 

The experiment of Stannius being of fundamental im|)ortance, I will 
describe it in full : 

1. He laid bare a frog's heart nnd applied a ligature to the venous 
sinus at the point where it empties into the auricle ; the heart stopped 
beating at once. If the hgature is applied upon the auricles between the 
einus and the ventricle, t.c, a little below the situation of the ligature 
, mentioned above, the heart remains immovable while the parts above con- 
tinue to beat 

' Eanvler : Anatomia gStuSrnle, p. I!i3. Recherchei sui l> grenonille et U tortoe t«r> 
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2. If the be&rt is thus arrested by ligature of the sinus, and a second 
ligature ifi placed around the auriculo-ventricular groove, the nuricies re- 
main at rest, but the heart recovers its activity. ' 

RanvieT ' interprets Stannius' eiperiment upon the hypothesis of the 
existence of inhibitory and exciting centres in the heart. This hypothe- 
sis is not accepted by Vulpian, who admits the existence merely of excit- 
ing intracardiac ganglia. He adds this interesting fact, that, whatever may 
be the electrical stimulus employed, the cardiac muscles can never be 
placed in a condition of tetanus. 

Thk Rdi£ OF THE EiTBACARDUc Nervous Svhteh ; Action op the Pnet- 
KOOASTRica OS THE Heart ; luntDiroRt Neryeb. — The capital fact in this 
particular is that the pneumogaatric nen'e is a nerve of arrest. At first 
this property of the pueumogostric was observed solely under the influ- 
ence of the electrical current, but Dastre and Morat have shown that the 
nerve responds to stimulation of every kind, mechanical or chemical, by 
an identical effect, viz., arrest or slowing of the heart's action." 

In order that this effect be manifested in mammals, it is merely neces- 
sary that the opposing system be enfeebled by section of the accelerator 
nerves, by freezing the animal, the condition of onaimia produced by a 
rapid hemorrhage, the injection of carbonate of soda, etc 

The inhibitory action of the pnenmogastrics being no longer dis- 
puted, let ua see the results of physiological experiments. 

1. Stimulalion of the Intact Pneumogastrics. —The Weber brothers have 
shown that faradic stimulation with a strong cuiTent produces, first, retar- 
dation or momentary arrest of the heart ; second, lowering of the intracar- 
diac pressure. 

2. EffecU of Section of the PneumoganlHc. — At the present time it is 
believed that these effects ore of two kinds : at first the mechanical irrita- 
tion of the nerve, torn in its continuity by the action of the cutting insti'u- 
meut ; then the separation of the heart from the centre of origin of the 
cut nerve. 

In the primarj- irritation an action is produced on the one hand upon 
the centrifugal branches which pass to the heart and, on the other hand, 
upon the centripetal branches. Of these two effects, the second is much 
mure prominent and appears earher. 

The ligature of one pueumogastric, the other being intact, produces 
retardation of two or three beats. F. Franck admits that this action is 
produced by a reflex which passes through the other pneumogastric, rather 
than by a direct action upon the lower end of the nerve. In fact, if, after 
the nerve has been tied, a second hgature is applied lower down, no 
action upon the heart is produced. But if the second ligature is applied 

'SUdqIub: Zwei Reilien phj'aiologigoher VersucliB. Mueller's Aich., 1852. 
'lUnvier: Loo. oit., Oaielto mfdicale, 1878, No. 7, 16 f^vtiur. 
*Dtatre and TAoxU,-, 8oai£U do Biologie, AoQt, 1877. 
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aboTC the first, the some phenoraenon of temporftry retardation is pi-o- 
duced. 

The second ligature placed below the first will act in exceptional m^ 
stancea when tlie animal is in such a condition that the pulsations of tlie 
heart are already notably lower than the average, either from section of 
the accelei-ator nerves, from freezing, or from a hemorrhage (Bostre and 
Morat). 

If one pneumo gastric has been cut and a ligature is applied to the 
other, temporary retArdation will be produced, as in the preceding case. 
The explanation of this is not easy, since we can no longer rely upon the 
return of tiie irritation through the opposite nerve. We ai-e forced to 
nasume that the reflex passes through the same nerve before the ligature 
has had time to destroy the continuitj' of the fibres ; but this is a very 
subtle explanation. All that can be said is that the pi-oduction of this re- 
tardation is prevented by the administration of chloroform, curare, and 
atropine. 

Finally, if a ligatui'e is applied above the preceding one, no further 
effect is produced, as could be readily predicted. 

Aft«r this temporary retardation, produced by the temporary irritation 
of the nerve, the real phenomena of section make their appeairance, i.e., 
acceleration and increased regularity of the cai-diac pulsations. The 
acceleration had been noted by Meyer in 1825. The increased regularity 
was not observed until later, and then in the dog, who habitually has an 
irregular pulse. The explanation of this fact has been given by von Bez- 
old ; it is the suppression of the inhibitory influence produced by the 
pneumogastrics. In fact, if the inhibitory action of this nerve has been 
destroyed by large doses of atropine or curare, section of the nerve does 
not give I'ise to acceleration. 

Dastre and Morat have shown, in addition, that in asphyxia, the syn- 
cope is not a phenomenon of cardiac atony, but the result of the exag- 
gerated activity of tlie pneumogastrics.' 

The secondary action of this acceleration of the movements of the heart, 
without inhibition soon leads to the death of the animals from inanition, 
the food accumulating in the tesophogus without the power of being pro- 
pelled farther. V. Aurey attributes the fatty degeneration of the heart 
found upon autopsy to the inanition rather than to the overwork of the 

The effect of irritation of the central end of the cut vayue, when the 
other nerve is intact, varies according to the uitensity of the irritation. In 

' We have still unother proof of this interpretation in the fuel that in emphjNma 
with dilatalian ciF the heart and a tendencj to aaphyxla, evntole is proionged *iid the 
two periods of ailenco being eqn&lLied, tlie rhythm in knscultalion approftchea thM of % 
pendulum. Fldoui Qrst obBorved this peculiaritj and gave it the name pendulum 
bmit. 
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1856, Badge, vho hail produced vigoroua BtimulatioD, stated tliat Btimula- 
tioii of the central end allows tlie cardiac pulsationa to continue, but arresta 
the i^spiratorj' luovements; then the arterial pressure is raised and a 
sudden and violent systole is produced followed by retardation. In this 
case the pneumogastric acta like an ordinary sensory nerve ; its irritation 
produces anxiety and Buffering. 

But if the irritation is moderate and the sensibility of the animal de- 
stroyed by a narcotic or anesthetic, we observe an arrest, or at least retar- 
dation viiii lowered pressure. There is, then, an inhibitory reflex action, 
which pursues the following course : it ascends the central portion to the 
bulbar nucleus of origin, then passes to the opposite nucleus and descends 
in the opposite vagus, which lias been left intact The action ia the same 
as if the opposite nerve were stimulated dii'ectly. This inhibitory action, 
produced by stimulation of the ceuti-al end, is not produced if the other 
poeumogastric ner\-e has been cut 

Slimvlalion of the peripheral end of the cut pneumogastric by electrical 
cnrrents produces retardation of the pulse, and this effect is more marked 
upon a cut nerve than upon an intact one ; it also increases for some time 
after the section has been made. But it must be observed that this re- 
tardation is not produced immediately ; one or two seconds elapse in warm- 
blooded animals and twenty-five or thirty seconds in cold-blooded animals 
(li^ros and Onimus). Tarchanoff ascribes this variation in the retarda- 
tion to the period of the cai-diac revolution in which the operation is per- 
formed. The effect is more rapid if the stimulation is produced at the 
end of diastole or the beginning of systole ; it is delayed if the irritation is 
effected during another period. The minimum retardation ia one cardiac 
revolution, the maximum two revolutions. The inhibitory action is thus 
delayed, but, on the other hand, it is prolonged beyond the irritation ; 
then the contractions make their reappearance, slowly at first then more 
rapidly. 

It is a peculiar phenomenon that if the stimulation which produces the 
arrest is prolonged, the arrest does not persist and the heart again begins 
to beat The arrest is therefore a transitorj' phenomenon ; it does not last 
more than fiiteen to twenty seconds in a warm-blooded animal. After the 
arrest of the heart, the pulsations have an estraordinary amplitude, al- 
though the energy of the ventricular contraction has not increased (Arloing 
and Tripier) ; this ia due to the fact that the resistance has diminished 
because the arterial system is relatively dilated during the arrest of the 



A last word with regard to the pneumogastric. This nerve contains 
various kinds of fibres, and those which bear the name of inhibitory fibres 
are derived from the spinal accessory through the internal anastomotic 
branch. This is proven by the fact that, when the spinal accessory is 
pulled out by the roots, the inhibitory action of the vagus is abolished. 



38 DISEASES OF THE HEABT. 

The Part puyed by the Eitracabduc Nekvodb Svbtem ; the Great Stm- 
PATHETic ; THE Accelerator Nerves. — Procliaska waa the firat who attxib- 
ut«d the cause of the heart's action to the sympathetic system. In fact, 
BtimulatioD of the sympathetic renders the pulsations of the heart more 
frequent, at the same time that the systoles are shorter (Donders, Baxt), 
BO that, despite the much greater number of cardiac contractions, the ar- 
terial tension is increased very little or not at alL In this case the diastole 
is shorter than in the normal condition, and the heart is not ^ed com- 
pletely. The quantity of blood received by the Tentricles being thus di- 
minished, the omoimt discharged by them is also lessened (jllarey). 

Stimulation of the sympathetic may accelerate the pulse considerably 
(500 per minute in the rabbit, Wendt), but it does not produce tetanus, as 
it would if the motor nerve of another striated muscle were irritated. 

It follows from these esperiments that it is probable that the sympa- 
thetic does not act directly upou the cardiac muscle, but rather upon tho 
intracardiac ganglia. 

This hypothesis is found to be verified more and more as experiments 
are multiplied. 

F. Fronuk has shovm, in addition, certain characteriatica of the accele- 
rator nerves. If an irritation is applied, separately, to one of the accelera- 
tor nerves — for example, the cardiac nerve which is derived from the infe- 
rior cervical gangHon {superior cardiac nerve of Schmiedberg) — it will be 
found tlmt the stimulation undergoes a delay which is disproportionate to 
the short course of the nerve ; the retardation is more than a second. 
Then, after the irritation has ceased, the acceleration of the heart is pro- 
longed. In order to produce an effect a stronger stimulus must be ap- 
plied to the accelerator nerves than to the inhibitory nerves. MoreoveT, the 
action of the accelerators, like that of the inhibitory fibres, may be inter- 
fered with by a reflex produced by the suffering experienced by the animaL 

While the right pneumogastric often appears to have a greater inhib- 
itory action than the left pneumogastric, the sympathetic of one side does 
not appear to have any greater accelerating action than that of the other, 

The effects of section of the st/vipathelic are by no means bo distinct as 
those of section of the pneumogastric, and this is readily understood. The 
sympathetic, by its numerous anastomoses, fonus a sort of network, so 
that when the principal strand is divided, the anastomoses above and below 
re-estabhsh the connection. 

The Centre of Oriom of the Centhiftoal NER^■EB. 
As the nuclei of origin of tlie pneumogastric and spinal accessory 
nerves are situated in the medulla oblongata, the centre of inhibitory action 
has been sought in that region ; while, as the sympathetic receives spinal 
nerves along its entire course, the centre of accelerating action has been 
sought in the cord. 
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In 1641, Budge noticed that upon irritating the lower surface o( the 
■dulla, or on passing an iiiterrupt«il current through it, arrest of the 
heart was produced. Id the same manner as in irritation of the pneumo- 
gastricB, the arrest occurs duriug diastole, and does not persist, even 
thougli the irritation continues. If the pneumogastrics are cut during the 
experimekl, the arrest of the heart's action ceases. The same effects are 
produced by a blow upon the medulla, as by electrical stimulation (Vul- 
[liim). On the other hand, destruction of the medulla suppresses the 
inhibitory action, and, the accelerators having lost their antagonists, the 
pulaations become more frequent. The inhibitory centre is not very well 
defined ; it appears to be less circimi scribed than the respiratory centre, 
I mi corresponds to Budge's ciho-spinal region. 

n Cabduo Reflexes — Sensory Nebve4 

I NEBVE OF I^DUWIO ASD CION. 

Upon dividing the pneumogastric and stimulating the central end, the 
arterinl tenaion is lowered. Ludwig and Thiry showed that this is not due 
to on action upon the heart, but upon all the vessels of the body, more es- 
peciiilly those of the abdomen. They found that in cases of irritation of 
the cord, diminution of the vascular held was produced by the contraction 

II of the small vesseb. Ludwig and Oyon showed that this action is due to 
^H ■ nerve which starts from tlie heart, ascends in the pneumogastric, and 
^H passes to the medulUi oblongata. 

^V Tliis nerve is very sensitive ; if it is titillated or pricked in the rabbit 
1^^ it gives rise to pain or cries. If it is cut. and the peripheral end irritated. 
DO effect is produced, but if the central end is stimulated, a diminution of 
pressure results. Tliis depression is due to a dilatation of all the small 
^H nesels (Ludwig and Cyon) and to an increase of the respiratory move- 
^keots {F. Franck). 

^H Vulpian explains the action of the nerve in the following manner : 
^"*When the heart, under the influence of an obstruction to the pulmonary 
circulation, or some other cause, becomes distended with blood, and ex- 
periences difficulty in emptying itself at each ventricular systole a specific 
^^mpreaaiou will be produced upon the peripheral ends of the cardiac nerves, 
^Hither in the endocardium or the royocanlium itself. The inhibitory 
^Hwi^'es are thus brought specially into play. They conduct to the medulla 
^^he impression which they have received, and, through the medium of the 
bulbo-spinal centre and the vaso^lilator nerves, a general vaso-dilating 
action is produced, particularly in the mesenteric vessels through the 
action of the splanchnic nerves. If the heart, on the contrary, receives 
less blood t htn in the normal condition, the opposite eSect will take place 
tliroughout the vaso-motor apjiaratus. The vaso-coustrictor nerres will be 
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stimulated, the majority of the small vessels will be more or less constricted, 
and the blood, being subjected to a greater vi8 d tergo in the veins, mLl 
flow more abimdantly into the heart" 

The sensibility of the inner surface of the heart was proven by an ex- 
periment made by Claude Bernard (1868). Upon touching the endocar- 
dium with a thermometer, the movements of the heart were accelerated. 

From a recent thesis of Laffont, it appears that each depressor nerve 
has a nucleus of origin in the floor of the fourth ventricle near the origin 
of the pneumogastria The nerves then descend through the first two 
pairs of dorsal nerves and pass to the dilating fibres of the abdominal vis- 
cera. 

In 1880, F. Franck discovered other centripetal fibres. These fibres, 
starting from the endocardium, have no reflex action on the vessels, but 
rather upon the respiratory organa An irritating injection when thrown 
into the right heart not alone gives rise to arrest or retardation of the 
heart, but also to respiratory disturbances, characterized most frequently 
by arrest of respiration. 




CHAPTER Vn. 

VARIATIONS IN THE PUI^E—PALPrrATION—LIPOTHYMIA— SYNCOPE. 

E Imve Beeu in tlie lost chapter that the heart possesses two sets of 
, inhibitors and accelemtore. 
We copy from F, Franck the following table, which sunls them up ; 

CENTno-UGAL Nerves. 

bibitory ( Bullmr centre or rather ( ™"? 5'-''° Jf'^'S^" (*"• 
' b«lbo-.piniJ. 1 '""'""' ,"■ P"* '')■ ""' "P""^ "°- 

' I cesBory). 



Bulbo-apinftl 
centre (Schiff), 



Cervico-dorsal 
centre. 



A- Fibres contained iu 
the pneumogastric 
and coming from the 
spinal accessory. 



B. Fibres contained i 



nerve (Schiff)- 
2. Following the 
superior laryn- 
geal and C>a- 
len's anasto- 
mosis (Scliiff). 
the sympathetic de- 
rived from its auperior anastomosis. 

A. Filaments of the cemical ajropatbetio. 

B. Fibres derived from the last four or five 
cervical nerves, and which form the ver- 
tebral nerve of v, Bezold (Bever, Cyon). 

C. Fibres derived from the first two dorsal 
nerves (Cyon, CL Bernard, Strieker). 

D. IHbres derived from the third, fourtli, and 
fifth dorsal nerves (Albertoni, BufoldiniJ. 



Cestripetal Nerves. 

The nen'e of Ludwig and Cyon, visible in the rabbit ; starting from the 
eart, passing toward the pneumogastric, with which it unites to reach the 
I'lnedulla oblongata, then descending in the first two dorsal nerves to join 
tlie sympathetic and terminating in the abdominal viscera. 

Centripetal fibres of F. Franck, starting from the endocardium, passing 
to tite medulla oblongata, and reflected upon the motor apparatus of if" 
■-jlimtion. 

Fibres of Paglioni, starting from the pericardium and pofiBJ 
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The inhibitory and accelerator apparatus are not developed at the same 
time, Dastre and Morat describe their development as follows : 

1. During foetal life and immediately after birth, the eitracardiac inhibi- 
tory apparatus does not act. At the same time the accelerator apparatus per- 
forms its function, in a word, the former has the better of the antagonism. 

2. Some time after birth, from the second to Beventh day in the cat (Au- 
rep), the pneumogastric begins to acquire the power of inhibiting the heart 

3. A little later (during the third week in the cat, Aurep) tlie pneu- 
mogastric inhibitor exercises ita function. Artificial irritation arrests the 
heart ; section of the vagi accelerates it But at this early age the advan- 
tage is still on the side of the accelerator system, hence the pulsations are 
much more frequent than in adult life. 

■1. In the ftdidt, the inhibitory system finally assumes the predominance. 

These data are in accordance with the results of clinical experience 
concerning the frequency of the pulse. 

At the end of fcetal life the heart beats 135 to 140 times per minute ; at 
the period of birth, 120 to 130 times a minute ; from ten to fifteen years, 
76 to 91 times ; from twenty to twenty-five years, 69 to 73 times ; from 
twenty-five to sixty years, C9 to 73 times. After the age of sixty the pulse 
diminishes in frequency ; Richeraud has seen it fall to 29 in a man, aged 
eighty-eight years. 

Apart from these averages there are individual variations. Sex pos- 
sesses a certain inlluence. According to Quetelet, the pulse is more fre- 
quent in females than in males by 1 to i pulsations ; according to Guy this 
increment is 7 to 8 per minute. It is said that the pulse is more frequent 
in large persons than in small ones. 

Position often influences the frequency of the pulse. Guy gives the 
following averages : 

^\'hen the individual is lj"ing down 66 pulsations. 

" ■' Beat«d 71 " 

" " standing 81 " 

Exercise changes the rapidity of the pulse. If the exercise is not pro- 
longed, the pulse is accelerated ; if continued until fatigue ensues, the 
pulse becomes slower {Richtenfels, FroehUch). 

Tlie pulse also varies according to the meals, and becomes more rapid 
after each repast A nitrogenous diet accelerates the pulse more than 
starchy food. 

The pulse may be full or small, strong or weak, rapid or slow, hard or 
soft 

Palpitation. 

The term palpitation refers to frequent rapid, sudden impulses of the 
heart, of which the patient has more or less knowledge, and which are ao- 
corajjaiiied by anxiety, sometimes even by dyspntsa. 
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VABIATIONS IN THE PULSE. 

G. S4e ' mentions the following characteriBticB of pnJpitation ; 
1. The pulsations ore more frequent 

. The cardiac pulaationa often are more rapid, i.e., the duration of 
ii impulse is less than normal. 
, The cartliac contractions appear to be more forcible and usually are 
perceived much more readily ; but it lias not been proven that they are 
really more vigorous. 

4. The pulsations are accompanied ordinarily by a modification of the 
timbre of the heart-sound. 

5. In the majority of cases peculiar sensations ore noticed by the patients. 
fi. Finally, the palpitations may coincide with disturbances of the 

rhythm or even with intermitteucy in the heart's action. 

Palpitation may be continuous or intermittent, but it varies constiuitly 
in intensity. 

Let UB return to some of these characteristics. Palpitation may b© 
temporary and only appear for a few seconds, minutes, or hours ; it may 
continue during sleep. At other time.i it is continuous. 
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It may give rise merely to trifling sensations ; at other times, it is felt 

( the blows of a hammer, either in the cardiac region or the neck, and 
often accompanied by anxiety or even by dyspucea. The patients often 
are unable to lie upon the left side witliout experiencing dyspncea. 

ParcuBsion affords negative results, auscultation merely shows that the 
sounds ore produced more bru8<iuely ; this suddenness often is more 
marked for the second sound, particularly the closure of the pulmonary 
valvea. The force of the pulse may be retained, but it is often weak, 
sometimes even insensible. 

Palpitation may be idiopathic, i.e., the heart may be peculiarly emotional, 
apart from any morbid condition either of the circulatory or other organs. 
Thus we may mention the excitement produced by examination of a patient. 
This acceleration of the pulse is known generally under the term " medical 
pulse-" It stops ordinarily at the end of live or ten seconds, but in some 
emotional patients it may last during the entire visit of the physician. 

t. 8£b : Du di»gnostio et da tr«itement dea maladiea da ccaur et an partioolier de 
totmes inomAles, p. 123. 1679. 
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Aa a rule palpitation imlicatea a uervous or circulatoiy disorder. The I 
nervous disorders are usually of a functional character, such aa the con- j 
genital dispositiou known as uervosisme and which resjKJnds by palpitation 
to the shghtest emotion (Fig. 9). Then follow hysteria, lii-poclioiidriasis. 




Fia. 10.— Tnce at the PulmoiiuT Aitsry 



and the other psychical affections ; then (liaeaseB of the brain and spinal 
cord or their membranes. It may be produced also by some local nervous 
affections, such aa tumors along the courso of the nerves of the neck or 
chest, neuritis or other nervous lesions. 




Fio. U TncB a( tlu PolmDiiaij Aitaj In ■ Xounc Oiii nfftrlng Irom Ineip 



Palpitation may also be produced by changes in the blood, and at the 
head of these must be placed aufemia. In Fig. 10 I give the trace taken 
at the level of the pulmonary arterj' with the cardiograph in a chloro-an- 
jcmic girl. Palpitation may be produced alao by intoxication from alcohol, 
coffee, tea, and tobacco. 




no. 11— Tnif 



At the beginning of pulmonary phthisis, although the lesions may be 
scarcely indicated, reflex irritation of the accelerator nerves occurs and con- 
sequently palpitation. These patients, consulting us with regard to the 
diac disturbance, ai-e confronted often by the diagnosis of beginning phthi- 
sis. An illustration of this form of palpitation is shown iu Figs. 11 and 12, 
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taken from a girl with beginning tuberculosis at the apes of the left 
lung. 

Finally, palpitation may be symptomatic of dyspepsia, usually of the 
flatulent Toriety. la this form of the affection the patients complain of an 
intercostal pain at the le\'el of the apex of the heart. They also complain 
of contractions in this region, of a sort of painful spasm. Esomlimtion of 
the heart reveala nothing but palpitation, but clinical esaminntion enables 
18 to recognize dyspepsia, usually of the fiatulent variety, with dilatation 
ol the greater cul-de-sac of the stomach. It is then found that the pol- 
tntation is produced particularly by the stomach, which is presented to the 
heart like a drum, upon which the apex beats. Careful examination shows 
tiat the pain is produced by stretching of the diaphragm at the point of 
its insertion into the ribs. When the primary disease recovers the polpita- 







) Syscope. 



B accelerator system of the heart may be brought into play by 
> also may the inhibitory ej'stem. I have already men- 
e depressing emotions, such as fear, fright, physical pain, in this 
oormection. The effects of heat and of pregnancy also belong to this cate- 
gory. There is another disease of this kind which I have described in the 
" Traits de Therapeutique," under the name " theatre sickness," and which 
sliould find a place here, 

It occurs almost always in strangers in the city, who dine rapidly and 
K«&ch the theatre in a heated condition. The patients, usually females, 
"^gin by Buffering from dyspncen and oppression ; then, as the audience 
fiUa the room, the effects of the heat are felt more and more. Syncope oc- 
*^^*I8 osoally toward the beginning of the second act This fact is so 
*^^>iiBtant that at the ComWie FnuKjaise, of whiclj I am one of the phy- 
*»«aaiiB, I have, for a long time, not seen the second act. 

Young women, at the beginning of pregnancy, are more exposed than 
'^tliera ; thus, when young married couples come to Paris to spend the 
'*<iueymoon, the " theatre sickness" may be the first indication of preg- 
■^^Jicy. Attacks of hysteria with relaxation of the limbs may be distin- 
S^iished from '' theatre sickneijs " by the fact that the pulse remains un- 
*ttBcled in the former. 

I have already quoted the experiments of Dostre and Morat upon the 
Action of the blood in asphyxia. If asphyxia is prolonged in an animal, the 
pulsaljuns become more infrequent and weaker, and sjt-ncope supervenes. 
In these cases this results from a reflex action upon the pneumogastrica ; 
ance, if these nerves are cut. the heart resumes ite pulsations. 

Among the causes of arrest of the heart's action must be mentioned ti 
DM of anseethetics, particularly chloroform, which, apart from the J 
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produced by the operation, and even before the latter has been begun, 
may suddenly give rise to Efyncope. This syncope is produced, according 
to Franck, by stimulation of the inhibitory apparatus of the heart 

In addition, similar effects are produced by a large number of other 
drugs, the action of which will be considered at a later period. 

But apart from these causes, which usually act accidentally, as it were, 
the most common cause of syncope is lesion of the pericardium or heart, 
usually of an organic character ; and, above all others, fatty degeneration 
of the fibres of the myocardium. 




It often happens in boj'S and girls thai ancemia produces palpitation of 
such violence that the phj-aician may dread the development of hyper- 
trophy. In addition, the murmurs produced by anaimift may possess the 
roughness of organic murmurs and, if they are not localized with great 
precision, the patients may be supposed to have cardiac disease. 

I will here give the chief characteristics of anffimic munuurs, referring 
for further details to the paper which I have published on this subject' 

Observation IV. — Blanche H , sixteen and a half yeai-a of age, a 

fiower girl, entered the hospital April 15, 1677. She began to menstruate 
at fourteen years, the courses then appeared very irregularly for sis 
months, ftft«r which they were suppressed and replaced by leucoiThcea. 
She also complaius of gastralgia. 

Upon auscultation on extremely loud blowing murmur is heard in both 
jugulars. A loud, hard, rasping systolic murmur is heard at the level of the 
second left intercostal space. This murmur extends over a space as large 
AB a two-franc piece ; it is followed by a clear, valvular click. In addition, 
the intercostal space is elevated at each systole and the finger distinctly 
perceives a thrill. The blowing murmur diminishes considerably when 
the patient is seated and remains in a sitting position. 

She improves rapidly under the administration of arsenite of iron, and 
leaves the hospital at the end of a month, very much improved ; the mur- 
murs have diminished but are still present. 

Every pathological murmur is recognized by three characteristics, its 
time, situation, and timbre. 

The anaemic blowing murmur is situated in the second left intercostal 
space near the sternum, at the point which corresponds to the trunk of 
the pulmonary artery. It extends over a distance of 5 ctm. When the 
murmur is reduced to its smallest dimensions, it is always found in the 
second intercostal space. 

But it often happens that the murmur is not confined to this space. It 

' C. Pkul : Sor le brait de souffle an^mo-spaemodique de I'ftrt^e piilmuna 
gen<i>lement soub le nom d« bcult >n£m<que de la hose du cicur. Soci^te Mtidicolu dua 
H&piunx, Janiurj II, 1678, mud In Unloii Uf^dicale. 
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may extend to the third or first space or to both, but the masimum of its 
intensity is found always in the second space (Fig. 15). 

In these cases the blowing murmurs are always intense, and in one or 





two cases I have found the murmur extending even into the second ri^t 
intercostal space. 

In a third type of locahzation of the oniemic blowing murmur, tha 
maximum of intensity is found in the third left intercostal space ; this oc- 
curs when the sternum is very short and the heart apparently situated 
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lower. From the third space the murmur may be continued into the 
second, and if the sternum is very short, it sometimes descends even into 
the fourth space (Fig. 16). 

In a fourth class of cases the murmur is propagated to the apex or 
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may there form a new locality. Tliese cases are rare, but I have oliHervod 
tbem tvrice (Fig. 17). 

The aDteioic blowiug murmur, then, is situated always to the left of 
the st«mum and, unless the latter is abuoi-mally constructed, in tlie second 




iotercostal space at a point correapomling to the pulmonary arterj-. It is 
often prc^>agat«d upward and downward, sometimes even furtus u m-.w 
loeaiHsalaon at the apex. 

The murmur in the pulmuoar^' arterv olwavs coincides with a bilittn-ral 




Bonnni; or at leaat with a rigbt icivieal n 

TCTj ptDbablj' ia tbe oemealwtiai 
hj Potaia' (Kf^ 18 ud 19). 
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"We may say, therefore, that a&femic blowing murmurs have three 
principal Bit«s : 

1. A cervical site, particularly upon the right siile. 

2. In the pulmonary artery, 

3. At the mitral valve. 

The Becoud site is never found without the first, nor the third without 
the other two. 

The second characteristic of a. cardiac murmur is the period of its oc- 
currence. It is readily seen that the anrcmic mui-mur begins at the 
beginning of systole and continues during a portion of this period ; as a 
nde it persists during ahaoet the entire systole and includes the lesser 
period of silence, so that the mui'uim- tei'miuates generally in a suddea 




manner, i.e., by the clicking of the semilunar valves. This (dick ia 
usually superficial and distinct, and indicates the suddenness of the return 
flow and consequently the spasm of the vesncla 

111 some cases, however, the mmtnur is n httle delayed and the normal 
first sound is heard before it The rhythm then consists of thi-ee sounds, 
a click, n blowing murmur, and a click, the latter being paiiiculai'ly sharp. 

Observation V. Aruimia mth Delayed Murmur. — The patient, BufierinR 
from very marked cblottMimemia, presenU pallor of the integument and 
mucous membranes. Auscultation shows a bruit de diable in the vessels 
of the neck on the right side, slightly on the left At the level of the 
pulmonary artery ia heard a blowing mui-mur. occupying the second, first, 
and a ]>art of the third left intercostal spaces. The murmur is systolic, lasta 
throughout the entire systole, and is followed from time to time by a 
sharp ^■al%-ulai' cUck. The rhythm of the pidmonary ai-teiy is that of a 
bruit de galop composed as follows : A click, followed without an intei-val 
by a prolonged murmur ending with the semilunar dick. 

Tie blowing murmur diminishes in the sitting position, and is in- 
creased in the horizontal position ; it is also modified by the cessation of 
respiration.'..*:*; ■'•, ;'•■.!:: : "Ir; '■ ■ 
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The contractions of the heart become less frequent, they fall from 9 
to 72. The blowing murmur is prolonged and becomes more distinct. 

When respiration is arrested with effort, the murmur diminisheB with- 
out disappearing completely ; then, when the effort ceases and the patient 
makes full Inspii'ations. the murmur reflumes its intensity and duration in 
proportion to the amplitude of the waves of blooil. 

Daring normal respiration the pulse beats 84 ; during the effort, 80 ; 
after the effort. 84. 



The third characteristic of the auremo- spasmodic murmur is its timbre. 
His ia usually soft, like a puff of steam, but in some cases it assumes a 







■hich approaches that of organic munnurs, and it is not rare 
il it (dtogether rough and accompanied by a thrill. 
We win not be astonished, therefore, to find that as the finger perceives 
ipulse of the artery, the cardiograph furnishes the corresponding 
{aide Fig. 22. compared with Figs. 20 and 21). 



^^the 




compare the trace taken upon tha pulmonary artery in antemic 
iilnnts, the spasmodic character of the systole will be found indicated 
the much greater elevation of the needle (Fig. 23). 




Fia. XL— Tnoe of the 



^^KThe axuenuG murmur presents two other important characteristics : it 

[tt modified by position and by the character of the rewpiration. The 

modifioatioD by position consists in this, tliat the murmur is less intense 

in the vertical than in the horizoutal position. The explanation of this 
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phenomenon appears to me to reside in the fact tbat the arterial pres- 
sure in the pulmonary artery ia feeble. According to Marey it is only 
one-third of that in the aorta, Experimeuts mode upon the horse have 
shown that the presBure in the right ventricle is 24 to 30 mm. of mercury, 
and in the left ventricle 95 to 140 mm. We can imderstand how grarity 
will possess a notable influence upon circulation of such feeble preeeure. 
while it acts but little ufwn the left ventricle, the energy of which is three 
times an great. 

Furthermore, if the patient ceases to breathe without making any 
effort, the first cardiac revolutions will give more distinctness to the blow- 
ing murmur ; then it remains stationary. If respiration is stopped while 
the patient makes an eCTori of expulsion, the murmur gradually diminishes, 
and oft«n ceases altogether ; then, if the patient again begins to breathe, 
it gi-atlually becomes more intense than it was at the beginning of the 
experiment. 
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All these conditions, viz., its situation at the level of the pulmonary 
artery, its occurrence during systole, and the superficial character of the 
murmur, lead me to believe that the mimnur is venous in its origin and 
situated in the pulmonary artery. The results of the change of position, 
and the modification of respiration have convinced me that the murmur is 
situated in the pulmonary artery. I know that this opinion has not been 
accepted by all, but 1 feel convinced that, when carefully examined, it will 
be adopted generally. 

Differential Diagnoxin between AiKemo-fpasmodic Murmurs and Extra- 
cardiac Murmurs. — During the past ten years Potain has directed our at- 
tention to the interesting murmurs associated with the movements of the 
heart, but entirely independent of diseases of the organ, and due to certain 
accidental relations of the heart with adjacent organs. 

These estraoardiac murmurs present the following characteristics in 
common with ancemic murmurs : 

1. They are heard at a point where the lung is situated in front of the 
heart and aorta and, in consequence, of the pulmonary arterj-. 

2. They have a soft quahty and sometimes are distinctly superficial 

3. The suspension of the respirator}' movements modifies their intensity. 

4. Tlie intensity diminishes considerably when the patient passes from. 
the horizontal to the sitting or standing position. 



On account of these common characteristics it becomes neceaaory to 
mike a differential diaguosts. I feel convinced, for my part, that some of 
the murmurs which PotaJo has regarded as extracardifto were merely 
uuemic murmure in the pulmonary arterj-. This ie proven by the folluw- 
isg quotations copied from the works of Fotain's pupils : 

Ohoyan, in his thesis,' says: "Thus, in ausculting patients whose beort 
beat vrith extreme energy in consequence of excitement and exercise, I 
hiTe often heard a blowing murmur which was no longer present after a 
quarter or half an hour of repose. Chlorotic females have often presented 
tUia peculiarity, and I am tempted to believe that certain blowing murmurs 
called aQaimic are due to the same causes as those which ore the subject of 
this thesis." 

In an article by Cufer ' is found the following passage : " Acconling 
to Potain it is very probable that many of the murmurs which ai-e regarded 
as aDEemic and as occurring in the pulmonary artery, ore merely extn- 
ixidiao murmurs." 

We will now see in what respects these murmurs differ from one 
toother: 

1, Tha luuemio murmur in the pulmonarj- arterj- is always accompanied 
bf a jugular murmur. 
L 2. It is sometimes propagated to the apes or it may possess a third 



1^ 3. It ia always systolic, while the extracardiac murmurs are sometlmea 
lyitf^C sometimes diastolic. 

i The oniemic murmur is never converted into an intemipteil miir- 
EDur, as sometimes happens with the extracardiac variety. 

5. The former is present at each cardiac cycle : the latter may be abxent 
in certain cardiac cycles and oiUy appear in those which coincide with the 
end of inspiration and the beginning of expiration. 

6. The antemic murmur is much le.<« transitory than the extracardiac 
murmur : it is much less apt to disappear under the inflaenc« of alight 
cardiac modifications. 

7. The fonner is never accompanied by moist or sibilant r^es preeent- 
tng the same rhythm. 

In considering these characteristics, it ia evident that the onsnao- 
Bposmodic murmur ia much more fixe<l than tfa« extracardiac mnrmon, 
wfaidi an essentially variable and modified continually by the tempiaiOTj 
ittythm. In order to motiify to any conaideiaUe extent as aDmnic mur- 
■mr, vigorous efforts most be made. 

The aiuemic mnrmor ia the resnltant of two ^ctora^ the ■lumii, » 
the a|Main or sadden and violent cardiac eontnetion. Henee tbe nai 
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anfemo-spafimodic murmur which I have applied to it. These two iadon 
are preseut in all heart; murmurs. Thus, when pathological n 
not well marked, the patients are made to walk in order to produce more 
marked coutractiona and to develop the abnormal sounds. 

An£iuia in AjtncuLAn Rhedmatibu. 

It has appeared to me so much the more necessary to discuss the ques- 
tion of ansemia in detail because it is mistaken very fre<iuenUy for heart 
diaeaee. I refer now to acute articular rbeumatism, in which I have often 
seen aueemic murmurs mistaken for temporary endocarditis or even for 
organic affections of the heart. 

In the first category I place those cases in which the rheumatism is 
not associated with any cardiac murmur, but merely with jugular mur- 
murs. In euch cases there can be no doubi 

Rheumalwni wUk Jugular Ancemic Jiruils. 

Obsebvatioh YL Anaemia in Acute Articular Jikeumalism ; Cervical Brttii. 
— A woman, twenty-four years of age, entered the hospital January 25, 
1876 ; she is nursing her child aged four months. January 22d she felt 
pain in the left knee, imaccompanied by sweUing or rednesB. On the fol- 
lowing day this had disappeared but was re|ilaced b}' a pain in the left 
thigh. Pressure over Sauza's tnaugle causes pain; moderate fever. 

Auscultation of the neck shows a musical bruit of very great intensity 
in both jugulars ; nothing abnormal in the heart. 

Articular Rheumaiism mlh Aiusmic Jugular and Pulmonary Mumturs. 

In a second fieries of cases the rheumatism is accompanied by anseuiic 
murmurs in the jugulars and the pulmonary artery. 

Obseevation VEL Acute Articular Rheumatism ; Cervical and Pulmonary 
Rmit. — A servant, nineteen yeai-s of age, entered the hospital on April 13, 
1H76, About two weeks ago she began to suffer from pain in urination 
and a discharge. Twelve (fitys later — i.e., three days ago — she was seized 
on waking with a pain in the calf of the left leg, then in the left aukle and 
knee. 

Upon auscultation, a blowing murmur was heard in both jugular veins, 
and in the second left intercostal space near the sternum, a blowing systolic 
murmur identical with those found in anicmia. 

As the affection advanced it became localized in the left wrist. The pa- 
tient left the hospital ou May 16th, her general health being very much 
improved, but the wrist is still a little painful and swollen. 

The jugular murmurs and the blowing murmur in the pulmonary ar- 
teiy were still audible. 

Observation Vill, Slight Articular Rheumaiism jmlh A)i(emia ; Cervicat 
and Pulmonary Rruita. — T , twenty-seven years of age, a carpenter, en- 
tered the hospital on June 28, 187!). 
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This patient is suffering from a general (irticiUdr rheumatism. It is tlie 
t nttttck ; the pains are luodemte. A faint cervical murmur ia beard, 
d another very distinct one in the pulmonary art«ry. The fever is mod- 
■« and oscillates around 38°. He left cured on Jijj 29th. 

AcoTE Abticular RHEuHATifm wtfb JrorLAR, PuLMOniKT, AND MrrR*L 

AHMUIC MUEMUBS. 

In a third series I will class those cases in which the anemia has three 
ntes, cervical, pulmonary, and mitral, and in which the aniemic character 
of the mitral murmur is indicated by the fact that it disappears as soon as 
the anaemia improves, and that the pulmonary murmur diminishes. 

Obsbrvatios IX. Acute Articular Jiheitmatism : Cervical anil Pulmonary 

UnixLand Temporary Mitral Hruil. — M. A- , eighteen years of age, entered 

the hoBpital July 23, 1880, Five days ago the patient was taken \vith 
Vaf. paios of acute articular rheumatism ; the affected joints were reddened 
wcl swollen ; profuse sweats. July 34tli, a slight systolic murmur was 
heard at the apex upon auscultation. In the second left intercostal space 
near the st«mum was heard a systolic blowing murmur, prolonged to the 
closure of the pulmonary valves ; this murmur was propagated about 3 ctm. 
(wmtHs point The " bruit de diable " was heard in the vessels of the neck. 
Fuur grammes of salicylate of soda were adminiBt«red. 

Jidy 2oth. — Diorrhroa ; pains unchanged ; temperature lowered ; sali- 
cylate of soda, G grms. 

July *26th. — Pains in the neck and upper limbs have disappeared ; they 
persiat in the knees and ankles. The murmur at the apex has disappeared ; 
tlat in the pulmonary artery unchanged. 

July 27tk — No pain ; temperature normal Pulmonary murmur slightly 
dimioished. 

August *2d.— Murmur weaker and extends over a smaller sur&tce. 
August 8th. — Patient leaves the hospital 

Obsebvation X. Acute Rheumatiiim ; Anwmic Bloiaing Mtii-niur in Ike 
Jiti/iilarii rutd Pulmonary Artery; AiKsmic Mitral Blowing Murmur. — Au- 
gusta B . fifteen aud a half years of age, entered the hospital September 

9, 1877. The patient had fever, and complained of pains in the legs and 
■nna. Salicylate of soda relieved the pains, but on the following days 
other joints became swollen and painful. October 1st the patient began 
to walk about. 

Daring the attack auscultation showed an anarmic murmur in the ves- 
sels of the neck. Slight blowing, vibrating murmur in the pulmonary 
artery. At the apex of the heart was heard a systolic murmur, which, 
although very distinct at the beginning of the attack, rapidly diminished, 
imd had disappeared by October 1st ; the murmur in the pulmonary artery 
was still vibratile, and there was a slight blowing murmur in the jugulars. 
Obsbbvation XL Acute Articular /{/letimn/wm, accompanied l/y Anifmia; 

(luteal. Pulmonary, and Mitral J/urniura.— Caroline I , eighteen years 

of age, domestic, entered the h(»pital January 18, 1879. Was attacked with 
Rrticular rbeumatiam January 15 ; the knees, feet, elbows, and hands were 

E lived. The joints are painful, hot, slightly reddened, and swollen. The 
aaia accompanying the fever is shown by the following signs : 
The patient is pale, aud a very rough blowing murmur is heard in the 
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vessels of the neck on both aides. A very rough systolic blowing munnur, 
followed by a nharp valvular click, is hennl iu the left second intercostal 
space. A circumscribed, very soft systolic murmur is also heard at the 
apex. The heart is small, the apes-beat being felt in the tifth intercostal 
space, 7 otm. from the median line. 

There ia no doubt that the murmurs in the neck and pulmonary ai-tery 
are antemic iu character. With regard to the murmur at the apex, the 
courAe of the disease shows that it is not due to endocarditis, but to anae- 
mia. In fact, it disappeared ou January 2Tth, and uotbing was left but a 
shght murmur in the neck. 

Acute Abticuuh RKsuiiATtsif wtth An.&mi.^ and probable Enixkiakditib. 
In a fourth series I place those cases in which the persistence of the 
mitral murmur renders endocarditis probable but not absolutely certaiu. 

Observation XIL AciUe Arlii-iilar Jiheumaliam, AniFmia, and tlighl En- 
docarditis. — J. D , twenty-eight years of age. entered the hospital March 

21, 1878. Tlie patient suffered from acute articular rheumatism for the first 
time at the age of seventeen years, and since that time has been subject 
to palpitation of the heart Four days ago she was seized with severe 
pains in the wrists and limbs, with abundant sweatu. Examination of the 
heart gave the following results ; The apex beats in the fifth intercostal space, 
12 ctm. from the median line ; the upper border of the liver corresponds 
to the iusertiou of the sixth cartilage (short sternum) ; the vertical border 
is near the sternum. The apex is lowered 15 mm. 

A slightly rough intermitt«nt blowing murmur is heard in the vessels 
of the neck. A rou_gh systoUc murmur of two pitches and followed by a 
distinct valvular click is heard in the second left intercostal space. It ia 
propagated in the second intercostal space to a distance of 5 ctm. from ' 
the sternum, and iu the third space to a distance of 3 ctm. The area of 
this murmur forms a triangle, tlie base of which is situated upon the 
second rib and the n]>ex directed toward the apex of the heart The 
murmur at the apex is syatohc, rough, covering the first murmur and the; 
lesser period of silence, and more intense than the pulmonary murmur.' 
The question was whether the third murmur was due to anicniia or endo- 
carditis. Four days after entrance iuto the hospital a friction murmur 
made its appearance upon the left side, and the dyspntea soon increased. 
A blister was applied aud the dyspocea diminished somewhat, but intense 
congestion developed in the right upper lobe, with an almost tubular mur- 
mur at the level of the infraspinous fossa : pulse, 120. 

For two months the phenomena varied iu intensity without disappear- 
ing ; finally, on May lOtb, she left the ward convalescent. Jidy 10th she 
presented herself in good condition ; the cough had ceased ; the heart beat 
regularly, and there was merely a slight systolic prolongation at the apex. 

In a fifth series I place those cases in which ansemia and endocarditis 

coiucide. 

Obsebvation Xm Ancemia and Heart Disease occurring at the eame time 
durini) Hheumalisni. — P , twenty years of age, entered the hospital No- 
vember 23, 1877. Upon admission, moat joints of upper and lower limbs 
were implicat«d ; there was moderate fever. 

Auscultation showed blowing murmurs in the vessels of the necJt on 
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both sides ; there is also a systolic blowing murmur m the left of the ster- 
nuin in the fnilmonary arterr. At the ape^i is heanl a soft systolic mur- 
nor. which is not propagated toward the apes but toward the mitml 
orifice. AH the murmurs gradually dimiuished, and the patient left the 
liOMpital in the early port of December. The patient returned December 
6th ; Die bruits in the neck and pulmonary nrtery have diminished very 
mooh; the blowing murmur at the apex, which had also diminishett 
ne»ertheless i-emained most maiked. 

OnsEBVATiON XIV. Hheumatum with AntFmin and Mitral Leition. — Ernes- 
tine D , twenty -seTen years of age, entered the hospital March 27, 1S79. 

Tlie patient stated that she took cold on the previous Tuesday, and on the 
followiDg day had pain in the side and lumbago. To-day she presents the 
following symptoms ; lumbar pain and slight dyspnoia ; nothing noticeable 
in the lungs on auscultation and percustuon. Apex-beat of heart in the 
tilth intercostal space ; a loud eyetolic blowing murmur is heani at the 
^lei, the maximum of intensity being in this situation. Tlie heart does 
Dot appear to be markedly hypertrophied. 

The patient had on attack of articular rheumatism a year ago, and has 
often had palpitations since that time ; a blowing murmur ie heard in the 
Is of the neck. 

Obsebvation X^'. Ilheimialisni, Mitral Eiidocardili»anil AntFitna. — Louiae 
eighteen yeui-a of age, domestic, entered the hospital January 20, 
This patient had an attack of rheumatism, lasting a month, in Sep- 
fimber. 1875. The second attuck began January 8, 187(5. It involved lii-st 
left knee, then the right leg, then the upper limbs. Upon admixatou, 
&e right knee was painful and swollen ; the pliahiugeal articulations were 
ffliUi^ transversely. Auscultation showed a blowing murmur in the jugu- 
bn, and a systolic blowing murmur at the apex ; nothing heard over the 
~^~ mary artery. lu this case it must be held that the jugular murmur is 
ic in character, while the mitral murmur is due to shght endocarditis. 
Obseevatio?! XVI RheunuUmn accompanied by Atweniia and then compli- 

' by Endocarditis. — ^The patient, P. M , eighteen years of age, was 

il on December 23, 1880, with chills, fever, and filially double tonsillitiB, 
. v«ek later polyarticular rheumatism developed. Aua<^altation showed a 
Aiiible blowing murmur in the vessels of the neck on the right side. Iii 
Um left second intercostal space, near the sternum, was heard n ityHtohc 
Wowioy murmur, occupying the entire systole, and followed inuneiliately 
ti7 a sudden, metaUic cUck of the semilunar valves. These two sounds in- 
dicated clearly the anaemic condition of the jwitieut 

Fire or six days later, auscultation revealed a third bruit at the apex 

propagated toward the axillary hue. This bruit occupies the entire 

dion of systole and is prolonged into the greater period of silence. 

first it creates the impression of a double murmur, since the cardiac 

ilation terminates in a soft blowing murmur, and not in a distinct click 

that of the semilunar valvea This is the prolonged systolic bruit to 

ich I have applied the term paradox bruit. This murmur is an evidence 

nf endocarditis and not of amemia. This is also proven by the fact that 

since the development of the endocarditis the murmur in the pulmonary 

artery has markedly diminished. 

Finally, in a sixth series I place those ca^es In which the antemia is ac- 
companie<l by articular rheumatism, complicated with endocarditis and 
pericarditis. 
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Obseevatios XVII. Acute Arlicular Rheumatiam complicated byEndoperi- 

cardilis and Anaemia. — L. B , twenty-three years of age, entered the 

LoBpital January 10, 1878. Upon ftdmiBsioii she bad acute articular rheu- 
matism with fever. Auscultetion revealed blowing murmura in three 
places : first, in the jugular veins, especially on the right side ; eecondly, 
a blowing systolic murmur in the pulmonary artery, in the second inter- 
costal space to the left of the et^ruum ; thirdly, a soft systohc murmur 
at the apex. 

The first two murmurs were regarded as clearly anfcmic ; with regard 
to the third I was unable to determine positively whether it was due to 
aniemia or endocarditis. But the course of the disease soon decided the 
question. Five days later a pleurisy began, then pericai-cUtia, and on 
January 18th auscultation was cbaracteiistic. 

The murmur in the pidmonary artery had disappeared. The blowing 
murmur at the apes had disappeared and was replaced by a double Mction 
sound occupying the inferior third of the cardiac triangle, the maximum 
being behind the sternum, at the level of the insertion of the fifth costal 
cartilages. Two days after, the exudation had diminished, and the friction 
murmur occupied the entire pericanlial region. 

If the murmur at the apex had been antemic in origin, it would have 
disappeared before the murmur in tlie pulmonary art«ry. 

' It follows from the study of these various illustrative cases that all 
patients who present blowing heart muimurs during the course of an acute 
articular rheumatism are not affected necessarily by an organic cardiac 
aSectiou, but that some of the mm-mui-s may be attributable to aniemia. 

If the blowing bniits are found in the jugulars Emd pulmonary artery, 
and not at tlie apex, they are due to auiemia. If a murmur is found at 
the apes, but is merely temporaiy aud disappears before that in the pul- 
monary artery, or even at the same time, it may also be attributed to 
an ip rnia. 

But if the murmur at the apex is present without a bruit in the pul- 
monary artery, or if it persists after the latter has disappeared, mitral dis- 
ease is really present. The pericardial murmur will be rarely mistaken 
for an antemic bruit, except in the event (which will be discuased later) 
that the pidmonary artery and infundibulum give rise, during dry pericar- 
ditis, to a systolic friction murmur which accompanies the dilatation of the 
vessel at the moment of the passage of blood through it. 
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CHAPTER IX. 

THE PEKICARDIUM AND PERICAKDITIS. 

Jnolomicat Data. — FoUowmg the arrangement which I have adopted in 
this work, I will begin with a. few details concerning the anatomy of the 
pehcardium. 

The pericardium forms a LoUow cone, situated immovably in the tho- 
racic cavity ; it is perhaps the most fixed part of the human body. Its base 
con«qx>nds to the tendinous centre of the diaphragm, its apex to the base 
of the first part of the sternuin in the median Hne of the body, as is reailily 
Been by forcing the finger up into the pericardial cul-de-eac ; the periear- 
dium is therefore a triangular pyramid.' 

Its anterior surface is in contact with the sternum merely over a small 
space upon the median line, because the anterior cul-de-eac of the pleura 
CQVfirs it on each side. It follows, accordingly, that paracentesis of the 
pericardium is made always through the left pleura, and care must be taken 
not to traverse the long. The inferior border of this triangular surface 
b^ins on the right at the level of the insertion of the fifth costal cartilage, 
then passes a little obhquely to the left into the fifth intercostal space. 

The two lateral aurfaces will not occupy our attention. It is sufficient 
to know that the left border slopes from the apex of the pericardium 
towaid the apex of the heart, and, on its way, meets the two points where 
^ aorta and pulmonarj- ai-tery escape from the serous pericardium. 

The right border descends to about 1^ ctm. below the sternum ; at the 

level of the fii-st rib it meete the superior vena cava, which passes out of 

the pericardium at this place. The right auricle extends a little beyond 

thiB line, and the inferior vena cava passes vertically into the auricle, but 

jJlKire posteriorly. 

A few words with regard to the structure of the pericardium. The 
irietal layer is thick, the visceral layer thin and separated from the myo- 

idium by subserous connective tissua which is often loaded with fat. 

' Vide page 2 with regard h> itfi attUBlioQ and means ot flxatiun. 



60 DI9KA8KS OF THE HEAKT. 

Each layer is romposed of two strata, an internal one formed of pavement 
epiUielium in a single layer ; the external one is composed of bundles of 
connective tiBsue interlacing with meahes of elastic fibres. Neither the 
veseels nor the nerves of the pericardium present any special features ; the 
latter, according to Luschka, are derived from the right pneumognstric, 
recurrent, and phrenic nerves. 

The HsrouB cavity always contains a certain quantity of fluid. Accord- 
ing to Oorup-Besanez, this fluid ia alkaline, and has the following compo- 
sition : 

Water 96.2 to 95.5 

SoUd part* 37.17 to 4487 

Albumen 21.62 to 2168 

Fibrin 0.81 

Extractive matters 8.21 to 12.67 

Salts 7.34 to 6.69 

Anatomo-Palkological i'o^.— Tlie following are the different lesions 
which may be found in the pericardium : 

The most common and most difficult to establish is hydro-pericardium. 
In fact, a serous fluid is found constantly in the cavity upon autopsies. 
This tluid, examined under the microscope, is found to coutaitt isolated 
epithelium cells forming shreds. This dropsy of the pericardium is at- 
tributed often to an oeystoly. occurring at the close of life. 

The viilt ."jiols of the pericardium are composed of condensed connec- 
tive tissue, and may or may not be secoudaiy- to false membranes, as their 
surface is often covered by a layer of pavement epithelium. 

Finally, the most common change consists in the presence of the in- 
Jiamrttalory exudation which characterizes the false membranes of pericar- 
ditis. When these false membranes persist, they become organized and 
form papillary projections. New-formed vessels develop, and the new 
membrane is thus formed- Certain varieties of pericarditis are very pecU' 
liar. Tubercular pericarditis is characterized by the presence of tubercu- 
lar granulations upon the upper portions of the pericardium and by exuda- 
tion at the level of the large vessels. These tubercles may become cheesy, 
detached, and form gray or ochre-colored masses capable of undergoing 
calcareous degeneration. 

Pui-ulent i>ericarditi8 is very rare except in infancy. 

The Diao.vosis of Pericarditis. — Pain is the first symptom to which we 
will devote our attention. 

In primary i>ericarditis, beginning with violence, the pain ia situated in 
the prescordial region below the nipple, or toward the lower end of the 
sternum. It radiates throughout the entire pnecordial region, toward 
the axilla, into the left arm, the epigastric region, and left hj'pochondrium. 
It is felt very rarely on the right siile of the thorax. 

The pain is spontaneous, lauciuatitig. tearing, sometimes atrocious- 
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is increased by the various methods of examination, by coughing, by the 
movements of respiration. At times no spontaneous pain is present ; it is 
produced only on pressure. 

What is the cause of tliis pain ? I^ennec attributes it to pleuriffy of the 
adjacent parts, but I think that a distinction must be made. All the pain- 
ful irradiations in pericarditis are situated in other parts than the periew- 
dium, but real x^ains do occur in this structure. I admit the occurrence of 
central and peripheral pains. 

Peter has called attention to pain in the phremcs, which la character- 
ized by two dgne, viz. : pain upon pressure over the cervical and costo- 
xiphoid points. The former is found between the two iuseilions of the 
stemo-mastoid muscles, immediately above the clavicle, sometimes a httle 
higher. The costo-xiphoid point is mtuuted at the level of the termina- 
tion of the right and left phrenic nerves, on each side of the siphoid appen- 
dix. The same writer has also isolateJ certain pains irradiated along the 
int«rcoBtaI nerves, below the nipple. 

With regard to the central pericardiac pain, on account of its extreme 
intensity Peter beheves in the occurrence of an acute neuritis of the car- 
diac plexuses, accompanied by a tendency to syncope, to circulatory and 
respiratory disorders, which appear to be due to an extension of the pro- 
cess to the pneumogasti'ic and sympathetic. This view, however, is purely 
hypothetical 

Bochefontaine and Bourceret ' have experimented recently upon the 
sensibihty of the pericardium under normal and pathological con<litian8. 
They have come to the conclusion that the heidthy pericardium is sensi- 
tive, and that the uudamed pericardium pi-esents a lively sensibility, at 
least upon its external surface and in itH thickness. 

But the future must decide whether we must admit the existence of a 
neuritis of the cardiac plexuses, or of a parenchymatous pain, properly 
speaking, in acute painful pericarditis. .Another group of important phe- 
nomena consists of the disturbances of rhythm of the heart. The pulsa- 
tions are more frequent, and this is, perhaps, the disease in which the 
most marked acceleration of the pulse is observed. In the beginning the 
is somewhat stronger ; as a rule, it soon becomes irregular and in- 
.tt«nt ; a reduplication of the second sound is sometimes observed. 

When the pericarditis is serous iu character, when the effusion is con- 
eddeiahle and the patient is emaciated and young, the enlai-gement of the 
pericardium is visible sometimes to the naked eye. Graves has even no- 
ticed, in infants, the pushing back of the left lung, the apex of which may 
project into the supi-aclavicular fossa. 

Apart from these local functional disturbances, there are general symp- 
toms which impart peculiai- features to the disease. The fever cannot be 
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judged, m this instance, by the frequency of the pulse, because the coudi- 
tioua are peculiar. The disturbances of circulation are not reflex sympor- 
thetic disordera, but tlie circulatory cestre itself is affected. 

With regard to the temperature, Bouillaud had noted an important 
fact. SouietimeB, while the skin in very hot, the hmbs are notably cooL 
At the same time there is a very great tendency to syncope. Charcot 
noticed a depreasiou of the central temperature iu certain cases of acute 
l>ejicarditis iu old age. Lorain observed depression of the temperature in 
the rheumatic pericarditis occurring in the course of acute rhcumatisni. 
Finally, Brouardel twice Koted a remarkable fall of temperature during 
tyjjhoid fever, at the moment of the development of a pericarditis. 

These facts must be token into consideration. In secondary pericar- 
ditis the depresHion of an originally febrile temperature may sometimea 
put ufl on the track of a diagnosis which is often difficult. 

In addition there are a certain number of sympathetic disturbances in 
pericar [litis which must l>e considered. 

The dy8i>ni;ea is often extreme ; it is not always diaphragmatic, Iu 
certain cases, in fact, it is a nervous dyspncea, and ia accompanied by 
violent respiratorj' efforts, by profound inspirations. An inij»rtant sign, in 
my opinion, is the dilatation of the nares, which is often as marked as in 
pleurisy. Orthopnoea has not been noted by authors, but it appears to me 
to be an important sign. The anxiety, pallor of the face, and hiccough are 
also useful signs. 

Finally, apart from these nervous phenomena, obstinate insomnia is 
usually present, and often a mild delirium. 

But in certain coses, perhajw I ouglit to say in the lai'ger proportion of 
cases — particularly in secondary pericarditis — the fimctiona! phenomena 
are absent or ai'e masked by other disturbances, so that tlie disease is 
latent and recognized only niwn pbysieal exploration. 

The term latent pericarditis has a very precise signification ; it refers 
to a concealed, insidious disease, not to one which is uni-ecognizable. The 
term latent disease signifies that the disease is not revealed by functional 
disturbances of the affected organ, but is I'ecognizable by the physical 
phenomena. We must rely chiefly, thei-efore, upon the phj-sical signs of 
the disease. 

The following are the physical si^s of pericorilitis : 

1. Paljialion of the priecordial region sometimes furnishes certain data, 
viz., the sensation of rough friction, which Broussais compared to the 
crackling of parchment. This is felt at the onset of the disease, when the 
fibrinous exudation is in process of formation. It disappeai-s when the effu- 
sion occurs, but reappears at the close, though more feebly. As a rule, in 
examining for this sign tlie patient should be placed in a semi-recumbent 

2. Percttssion is useful, in a cousiderable number of cases, as the pra> 
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coriiBl dulneaa is increaeed ; but it does not pOBsess the name irai>ortance 
JB adulla as in cMldren, Difiereucea iu percussion oi-e also observed in 
cbaugiug tJie position of tlie patient, but these signs are delicate and 
luiiiiiportant. 

I DOW arrive at the consideration of those signs which have a coDsidei- 
L -able importance astliey enable us to predicate the existence of pericarditis. 
3. Auscuilation furnishes the most impoi-taut indicationa The peri- 
Lfu-dlol friction Bound, tlie only pathognomonic sign of the disease, is both 
Klfjstolic and diastolic. It often gives tlie sensation of coming and going. 
I In ndditioD, it is superficial, it is not propagated, and increases upon press- 
iim. But the moat important featm'e of the friction sound is its situation. 
A pathological bruit is determined, upon auscultation, by three charac- 
I tfiristiCB — its position, time, and timbre. 
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Let me say at the outset that when pains are present they often pre- 
piede the production of pathological bruits ; this is especially true of per- 
ifdicnl or estriusic jiains. If we suspect pericarditis at an early period and 
perform auscultation from the beginning, the murmur will be found to 
deielop at the lower border of the heart. It soon rises and invades the 
entire pericardial sm-face and maps out tbe pericardial triangle with 1*6- 
Divkable precision, so that with the excqitiou of one point, it can even 
tw recognized with the eyes closed. 

The sideiS of the pericardium may be mapped out with the precision 
which I have indicated, but this does not hold true of the inferior border. 
If this bonier is mapped out carefully, in the manner whiclj I have ile- 
Kribed abow, it will be found that the friction sound overlaps it by 1* 
ctm. This is due to the fact that the liver is a solid body and a good con- 
ductor of sound. 

Ohkbtition XVHL Acule Geifral Pericarditis : Fricliun Murmur yiving 
aart Shap^/md Dtmengions of the Pericardium. — The patient entered 
hospital in 1876 for a chronic bronchitis with purulent secretion. 
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Careful examination showed, in the cardiac region, a leathery bruit, 
giving the sensation of a double friction. In marking out the r^icm in 
which the bruit is heard, a triangular figure is obtained. The apex of tlM 
triangle is situated upon the median Ime, behind the first portion of the 
sternum. The right border, almost vertical, corresponds to the n^t bor- 
der of the sternum ; it is situated about 1 ctm. from the latter. The left 
border descends obliquely, following the normal border of the pericardium. 
The inferior border or the base of the triangle is approximately horizontal, 
but it is situated 2 or 3 ctm. below the border of the pericardium. In 
seeking an interpretation of this phenomenon, it must be remembered in 
the first place, that in emphysematous individuals the heart is lowered and 
presses downward upon the diaphragm, which pushes against the liver. 
The latter organ is solid, transmits the pericardial murmurs and enables 
them to be heard a little below the inferior or diaphragmatic border of the 
pericai*dium. 

The murmur is a friction murmur, and readily heard ; it is double and 
corresponds to systole and diastole. It is soft in the upper half of the tri- 
angle, louder and rougher in the lower half. Its maximum of intensity 
does not correspond to the apex of the heart but to the xiphoid appendix. 
The murmur ceases abruptly at the borders of the triangle. 

The patient died on the following day, and a difiuse pericarditis was 
found upon autopsy. The visceral and parietal layers of the pericardium 
was covered with vegetations ; there was very little fluid in the pericardium. 
The lesions were di^sed uniformly. The heart was slightly hypertrophied 
and presented no valvular lesion. 

Observation XIX. Acute Pericarditis in the Course of an Organic Affection 
of the Heart. — A patient who had long been treated in the hospital for an 
organic affection of the heart, with mitral lesion, muscular degeneration, 
and anasarca, was attacked two days ago with pericarditi& 

The affection is characterized by a leathery murmur, recalling the fric- 
tion sounds of inflamed tendinous sheaths. The murmur is double and 
gives the sensation of coming and going ; its intensity is not sufficiently 
great to mask the pathological sounds at the apex, which are sharply defined. 
The murmur extends over the entire cardiac triangle. In defining the sur- 
face over which it is heard we obtain a triangular figure corresponding 
exactly to the anterior surface of the pericardium, llie apex of this trir 
angle is situated in the median line of the sternum, a little above the in- 
sertion of the cartilages of the second ribs. The right border descends 
obliquely to the insertion of the right fifth costal cartilage into the sternum. 
The left border descends to the apex of the heart The lower border or 
base of the triangle corresponds to the lower border of the cardiac triangle, 
but is situated 1 ctm. below it. The murmur occurs in systole and 
diastole ; its timbre is distinctly that of a friction sound. The mftTimntn 
of intensity corresponds to the aortic orific^, behind the sternum, at the 
level of the insertion of the third costal cartilagea 

Observation XX — The following case occurred in the service of my col- 
league Dr. Mesnet : 

Jean B , sixty-four years of age, entered the hospital June 19, 1878. 

The patient wad suffering from rheumatic pains, particularly in the fingers 
of the right hand. Upon auscultation of the cardiac region, a very rough 
and superficial double friction sound is heard, increasing on pressure. 
This murmur gives a distinct sensation of coming and going; It covers 
the entire suiiace of the cardiac triangle, and has its maximum of intensity 
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in the fourth iatercoetal space, to the left of tlie Ht«muiti, very sear thla 
bone. The lieart Boiinda are very distinct at the apex. 

The vessels are atheromatous and show the visible pulse of Conigaji ; no 
miu-mui- of aortic inaufiicieccy. Six days later, the pericardial friction 
ceased. 

Obsebvatios XXX Aoute Articular Rheumatism with Pericardilis and 

Pleurisy. — X entered the hospital January 2, 1879. In this case the 

pericarditis developed in a patient who had already suffered from three 
attacks of acute articular rheumatism, which had not left any cardiac affec- 
tion. The present attack be<ran five daya before admission to the hoapitoL 
Upon admission the rheumatism was found to be general, without any car- 
diac complication. 

Careful daily examination of the heart revealed abnormal soxinda on th« 
twelfth day of the disease. A double friction murmtir was first heard over 
the diaphragmatic border of the heart and extending upward to the level 
of the third rib. This superficial murmar sounds like crackling snow and 
clearly indicates pericardial friction. On the following day the murmur 
extended over the entire pericardial triangle, mounting to its summit be- 
hind the first portion of the sternum. 

In the beginning, the maximum of intensity was heard at the level of 
the xiphoid appendix, on the following day it was heard at the level of the 
infnnJibulum of the pulmonary artery. January 2Gth, the murmur had 
disappeared. A left pleurisy developed during the attack of pericarditis, 
and disappeared at the same time as the latter. 

^ February 1st, the patient was convalescent. 
It is not sufficient to stat« the extent of the region occupied by the 
[cardial friction murmm*, hut its maximum and minimum of intensity 
»t also be determined. 
The most important fact, and one which has not been noticed hitherto, 
is that the minimum of intensity is at Uie apex of the heart, which has the 
briefest contact with the thoracic walla. 

The maximum of intensity is found on the left border of the sternum 

jt the level of the tliird and fourth intercostal spaces. When the friction 

3 circumscribed it is heard in this situation alone. 

In addition to this constant location of the maximum of intensity of the 

pericardial friction bruit, another iaoJnted spot is often found at the inner 

part of the second intercostal space, at the level of the exit of the pulmonary 

artery. This upper location is very remarkable, as it gives to the murmur 

^n TCiy peculiar rhjihm, which I will consider in discussing the jwriod of 

^^Hte cardLui revolution at which it is produced (Fig. 21)). 

^^M It is remarkable to notice that the puhnonary artery may give rise to a 

^^ystoUc friction munnur, whUe, when a partial pericarditis (like that which 

surrounds the superior vena cava and aorta iu tuberculosis) is present, the 

adhesious ore such that the friction munnur is hardly ever heanl In such 

f, in which the pericarditis is really liitent and the local phenomena 

p also mute, the diagnosis cannot bo made, and clinical experience alouQ 

D. enable us to saspect it at times. In tuberculosis I have often searched 
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unBuccessfuUy for a friction murmvir, localized at the apex of the pericar- 
dium and which would permit the diagnoBiB of this adhesive pericarditis 
of the apex which is so frequent in this lUseaae. In such cases I have 
found only extracardiac bruits, i.e., pleural or ijuhnonary bruits with a 
cardiac rhythm. 

Ab a rule the pericardial friction murmur ia Byatohc and diastolic, it 
gives a characteristic coming and going sensation. ^Tien the munnnr be- 
gins to grow shorter, it first disappears during diastole, then at the begin- 
ning of systole, and finally is heard only during the second part of the 
systole, covering the leaser period of silence. In such a cose the short 
murmur may give to the caiiUac rhythm the appearance of a rhj-thm of 
three murmurs, as if the second sound were redujilicated. 




The isolated bruit in the upper location is never double, it corresponds | 
to the systole and is due to the increase in the volume of the pulmonary 
artery at the moment of the arrival of the wave of blood. This is proven 
by the fact that the murmiir does not alwayB begin with systole and some- 
times is not produced until the arterial dilatation has i-eached its maxi- 
mum. Hence follows a retardation of this murmur, which enables us to 
hear the first sound of the heart before the murmur, and tlius imparts the 
sensation of a murmur immediately pi'eceded and followed by a valvular 
click. 

Unlike the ancemic murmur, this friction sound is not diminished by 
the sitting position, but, like the former, it is modified by orreat of respira- 
tion and by exertion. But the condition of dyspnoja and the dread ol 
syncope will not permit us to insist upon such experiments. 

The third characteristic of the pericardial friction murmur is its timbre. 
It is rough, hke the creaking of new leather (Collin), rubbing or rustling 
(Bouillaud), scraping or rasping. It is superficial and varies according 
to position and the pressure exerted upon the prEecordial region. 
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The recmnbent poeture intensifies the aound if the exudation is not very 
abundaBt (Stokes, Corrigon), but it increases in the sitting position if there 
IB TCTy little or no efFueion. It is also increased upon pressure or forced 
expiration. 

Finally, there is no morbid vaBcular bruit wbich is modi&ed more 
npidlj by cups, leeches, and especially yeaicants. 

Let us now sum up tlie important characteristics of these munnurs : 

The pericardial friction murmur does not begin ot the very onset of 
pericarditis (Mayne, Stokes) and is often preceded by extrinsic pains. It 
appears at first at the lower border of the heart, mounts rapidly along the 
rtemnm, and may soon reach the apex of the pericardium if the pericar- 
ditis remains diy. If effusion occurs the murmur disappears from below 
upwud, and reappears from above downward when the effusion disappears. 

Its maximum of intensity corresponds to the Inferior part and to the 
left border of the sternum. There is sometimes a second locality at the 
level of the pulmonary artery. 

The murmur is often double, systolic and diastolic, then it becomes 
ahorter, ceasing at first during diastole, then at the beginning of systole, 
and caly continues dui-ing the second half ot the systole, covering the 
leswr period of silence. 

When the murmur is isolated at the level of the pulmonary artery it is 
reinforced at the moment of systole. It may exist only during syntole and 
nmy he delayed to such an extent as to allow the first sound of the heart 
to be beard previous to it. 

With regard to timbre, it is more frequently rough tbau soft, and. is 
modified readily by position, pressure, and treatment 
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At a later period I will detail the sjinptomB of each of the affectiona with 
which pericarditis may be comphcated ; but even now it will be easy to 
recognize, for example, when another affection is superadded to the pericar- 
ditiB or when the latter occurs after a previous diseftse of the heart. 

The following observations will show bow this diagnosis can be ef- 



Obseevation SSn. Acute Articular Bheumatism, n-ilh Endopericardttis. 

— L. H , Jifteen years of age, entered the hospital February 28, 1878L 

The diaease began, three days before admiAsion, with profuse peispira^ 
tion and vague pains in the lower limbs. On the sLxtli day an aniemia 
blowing murmur was heard in the pulmonary artery and the vessels of tha 
neck. At the same time a murmur appeared at the apex, but it was ques- 
tionable whether this was anaemic or due to endocarditis of the mitral 
valve. On the seventh day, the respiration became anxious and on the 
ninth day pericardial friction was heard and the temperature was lowered 
1° C. The friction sound covers the entire pericardial triangle ; it is dry 
and gives the sensation of coming and going. It has two situations of 
maximum intensity, one at the level of the- xiphoid appendix, tlie other 
over the pulmonary artery. It is very evident that the intensification at 
the latter site is caused by the addition of the friction sound to the systolic 
blowing murmur in the pulmonary artery. 

On the following day the friction sounds had disappeared. On tha 
eleventh day the friction sound reappeared, though feebly ; it accompanied 
the systolic blowing mui-mur and did not present the double timbre of 
coming and going. 

LOn the twelfth day the friction sound was limited to the level of the 
infundibulum of the pulmonary artery ; it constitutes a rhythm of three 
sounds — the click of the auriculo- ventricular valves, a systolic bruit, and 
finally the click of the semilunar valves. 
On the fifteenth day everything bad ilisappeored, and the general con- 
dition was good. 
Observation XXin. Aortic Stenosis, Cardiac Hirpertmphy. F.iiol Pericar- 
dilig. — D. L— — entered the hospital May 31, 1877. Examination showed 
that the apex of the heart was beating in the sixth intercostal space, 17 ctm. 
from the median hne. The upper border of the liver was 3J ctm. lower 
than normal, i.e., at the insertion of the right fifth costal cartilage. Tha 
1^ J 
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Hie patieat Msles tfasi fis has otHj becM skk anee tfaa ptenoos Jannaiy, 
LA, for five tBOotlH. 

He st&tes that ha vas soddeulT aeized one momiog with a chill aad 
that he entered the Seeker ^"-pi*"* a few daj^ later, where the esistejioe 
of pericarditis was reoog&iied. 

Upon his second admisiao to bcc^iital. a g«>eral dir pericarditis is 
again reeogniied. Ifaa heart is itjpertzophied ; tbe eaidiae orifices are 
healthy, with the exceptioD of the aortic which is difatted like the Te s n e h o( 
Ihehmba. The rooghmmiiinr, wfaidihasitamaxiianmotiBtaiiai^tothe 
right of the stenium, in the sectHkd and third intercostal ^mccs, dimin- 
ii£es at the level of the braehio-cephalic trunk. 

At the aatoptn-, a general dry pericarditis is found with sJifrhtljr denl- 
oped ve^lAtions, an exoentric cardiac hjpertrophj' and Hteaoeia of tba 
aortic orifice fro m a<Ui eaion of the vali-ea. 

OEBEBVATTtra XXTV. Actile Ariicular JOtenmatian, comfjticatei with Ana^ ■ 
mia, then with Penearditit and Left I^rtiriay. then ttiCk tltgU fteuritif. — t^ I 
B— — , Aged twenty-three Tears, entered the hospital JaaMary 10, 18781 ' 
Knee the age of seventeen the patient has eoffered everr winter from paint 
in the joints. Four da.va prior to admission she was affected nith pains in 
the knees and high fever. 

Ati ansmic murmur is found in the Tesaels of the neck and the pul- 
monary arterr. Ttiia murmur is delayed ; the closure of the auriculo-Ten- 
triculnr ralreii ia first heard, then the murmur is heard during; systole and 
is followed by the click of the semilunar valves. At the apes then.- is a 
faint, soft systolic, blowing murmur. Tbe murmurs at tbe apes present a 
galloping rhythm. 

(hi the eleventh day of the disease right pleurisy develops and on the 
fourteenth day pericardial friction miumurs appear, the maximum of in^ 
tensity being found at the xiphoid appendix. On tlie fifteenth day tbe 
aniemia diminishes, tbe bruit in the pulmonary artery disappears, le»\'ing 
only tbe double murmurs in tbe jugulara. There ia a systolic murmur at 
tbe apes, but it is estrscardiao and only appears with each ins^imtion. 
The pericardial bruits have increased, and a double friction sound is heard 
whi<m occupies tbe entire tower border of the heart-, tbe apex being at the 
iasertion of tbe third right costal cartilage. On tbe ei(,'hteeQtb day tlie 
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pericardial bruita dimmiBbed in inteneity ; at the eame time a eyetolio n 
mur, like a jet of steam, appeared at the apex and la probably due to as I 
endocarditiB. The right pleurisy improved when tlie left plpiira became I 
a£rect«d. On the thirty-first day the pericardial friction has become very I 
loud and extensive. On the fortieth day it has disappeared completely, 
and the blowing murmur of the endocarditis alone remains at the apex. 
This alBo improves gradually and the patient enters into convalescence. 

I will not dwell upon the differential diagnosis from pleurisy, as the 
cessation of respiration will su£Bce to abolish the pleuritic murmurs. 

But if the abnormal sounds do not cease upon the cessation of respira- 
tion, can we say that they are cardiac sounds ? By no means. The Im- 
pulse of the heart itself may give rise to abnormnl bruits in tlie pi-Eecordiol 
region ; it matters httle whether these sounds ai-e pulmooai-y blowing 
murmurs or systolic pleural friction sounds produced by the apex. It is 
certain that this abnormal bruit does not map out the pericardium. K it 
is partial and exists only at the apex, we are very probably justified is 
stating that it is not a pericardial friction sound. 

In the preceding pages we have discussed pseudo-membranous or ordi- 
nary pericarditis. There is another very interesting vaiiety whose diagno- 
sis is often difficult, viz., serous pericarditis ; this may be transformed into 
the seropuruient variety. The latter form is met with especially in in- 
fancy. 

Pericarditis with effusion is cliaract«rized by more or less marked 
prominence of the intercostal spaces, and may even be accompanied by 
projection of these parts. The pnecordiol dulness is very extensive, and 
the pericardial sac, distended with fluid, pushes back the lung. The heart 
sounds are feeble and the impulse of the apex may disappear. Finally, 
the oribopnoea is pushed to its maximum, 

The diagnosis of this vaiiety is often made only by way of excluaiotL 
But there is one sj'mptom which often fo^cilitates the diagnosis, viz., the 
tendency to syncope, wliich may terminate in sudden death. 

What is the caiise of this accident? Stokes attributed it to the condi- 
tion of the cardiac muscle itself, to the existence of a concomitant myo- 
carditis. This view, however, is purely hj'pothetical. F, Frank solved tbo 
question by the result of his experiments upon compression of the heart. 
A tube inserted into the pericardium conveyed into the cavity air subjected 
to an increasing pressure, and the death of the animal was readily produced 
in this manner. But the sudden death in pericarditis must not be attri- 
buted exclusively to the intra-pericardial pressure. There is no doubt that 
the nerves of the heart also play a part in the production of this accident. 
We have taken it for granted hitherto that the pericarditis was primary or 
protopathic, but in the large majority of cases it is secondary or symp- 
tomatic and readily escapes notice under such conditions. The functional 
distiurbances ore then modified or ore even absent. 
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Age 18 one of the most ImportaDt etiological factors. In tbe new-boni 
pericarditis most frequently passes umioticed. In old age the remarkable 
independence of tlie different organs is also shown in pathological condi- 
lious, and we elioulcl not be surpi-ised to find old people walking about 
while saflfering from purulent pleurisy or pericarditis. 

At other times tbe pericarditis is latent because it is concealed by 
other and more marked phenomena referable to adjacent organs, such as a 
eerious affection of the thoracic viscera, or an osseous lesion in the pr^- 
cordial region. 

There are certain diseases in which pericarditis occurs so frequently 
tkt it should aln-ays be looked for. In the foremost rank stands acut« 
urtimlar rheumatism, then scarlatina, rubeola, variola, purulent infection, 
puerperal infection, typhoid fever. I will also add erysipelas, which, ac- 
cording to Jftccoud, is complicated now and then by pericarditis. It haa 
«ls) Ijeen known to occur during the course of cancer, tuberculosis, and 
Bhpibt's disease. It may also be due to extension of inflammation from 
inflammatory lesions of the heart, endocardium, and aorta. 

An absi^ess of the liver may also open into the pericardial cavity. 
Stokes and Graves have reported coses of rupture of a hydro-pneumo thorax 
into the pericardium. 

Tliis accident gave rise to a peculiar murmur, bruit de mouljn (a mill), 
produced by the cardiac contractions. This murmur should not be mis- 
taken for another very peculiar estracardiac bruit, which has been de- 
ecribed by Stokes and which I also observed in a phthisical patient This 
is^ridual was suffering from pyo-pneumo thorax. At a certain time the 
level of the fluid reached a point where the impulse of the heart gave rise 
to a systolic Buccussion sound. 

Pericarditis may recover entirely or it may pass into the chronic condi- 
tirai, characterized by the persistence of pericardial adhesions. 

i^tokes called this form i)ericarditiB obliterans, Bouillaud applied to it 
the t^rm ankylosis of the heart. At the present day it is known as peri> 
cardial adhesiona 



^^^ Pericardial Adhesions. 

The pathological anatomy of pericoi'dial adhesions is interesting. These 
adhesions may be total or partial. Andral reports a case in which they 
farmed during acute pericarditis. They are ol>flei"ved under three condi- 
tions^ Bands are found which are stretched especially around the large 
vessels, more mrely in the lower region of the heart These bands may 
break and result in long filaments which are free at one end and usually 
attached to the viscernl pericardium. 

At other times lamellar and partial adhesions ore scattered over the 
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Burface of the heart to a vtuiable extent. Or fiuaU^ the adhesions may he 
genei'al. The adhesione which cover the entire euiface of the heart pre- 
sent different aspects according to circum stances. Sometimes a hard, 
thick tissue ia found, which may even be 1 ctm. in thickness. At other 
times the layers are thin and loose and can be torn off readilj-. 

Vessels ramify in these new membranes and adhesions, which may 
sometimes undergo calcareous, tubercular, and even cancerous dege&era- 
tion, as has been observed by CruveilUier. 

These chronic adhesions occur at all ages, even as early as eleven 
months, as was observed in Betiier's service at the Hutel Dieu. 

Morgagni, Haller, and later Bouillaud believed that lij-jjertrophy of the 
heart with dilatation of its cavities resulted from pericardial adheaiona. 
Btokes opposed this view and stated that he had seen a considerable num- 
ber of cases without hypertrophy or dilatation. I can also recall a re- 
markable case of cardiac adhesions with a small heart. 

NeTertheless, it is very positive that a certain number of cases are ac- 
companied by hypei-traphy without valvular lesion. 

On the other hand, 'dilatation of the heart, either with or without 
hypertrophy, often results from the lesion in question. At other timea 
atrophy may be the final result, as is atlmitt^d by a certain number of 
authors. This atrophy may be simple or the result of calcification of the 
pericardium and heart. But Liouville has published a remaikable cose of 
calcification with hypertrophy. 

Passive dilatation of the orifices of the heai-t may oleo be a final result. 



Diagnosis. 

The symptoms of pericardial adhesions are very often misconstrued, 
always obscure, sometimes tmnoticeable. Pulsation of the epigastrium 
below the xiphoid appendix has been attributed to it, and Barth, Roger, 
and Skoda regard this as a pathognomonic sign. It is probable that this 
sign baa often been mistaken for hepatic palpitations due to lesions of the 
tricuspid valves. Skoda, Freidreich, and Potain have described cases of 
reduplication of the heart aouuds in pericordiiil adhesions, but no impor- 
tance is now attached to the symptom in the diagnosis of tliis disease. 

Finally. ^\'illiams has described agitation with systoUc retraction of ^he 
intercostal spaces at each cardiac revolution. But, according to this 
author, an adjacent pleurisy with adhesions must also he present in order 
to produce this phenomenon. Aa a nUe, however, pleurisy is not present 
in pericardial adhesions. 

It ia evident, accordingly, that the symptoms of the disease are very 
vague and the diagnosis doubtful. 

In my opinion, however, there is a very rational manner of regarding 
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tlie symptoma If cardiac hypertrophy is present, with a violent impulse 
d Uie heart as a whole but a feeble impulse of the apex, we are justified 
IB suspecting pericardial adhesions. Under all circumstances, however, it 
most be admitted that the diagnosis remains hypothetical imless the 
patient is markedly emaciated. 

Among one hundred and fifteen cases of sudden death, Aran observed 
nine of complete adhesion of the pericardiuoa. 



CHAPTER XL 

HYDBOPEBIGABDIUM. 

This lesion has lost much of its importance since pathological anatomy dif- 
ferentiated serous effusions from inflammatory products. 

It is rare that the pericardium does not contain from twenty to thirty 
grammes of fluid upon autopsy. This quantity is much greater in certain 
cases, for example, in emphysema, phthisis, organic heart disease, thoracic 
deformities, etc., in a word, in all those conditions which result in a stasis 
of blood in the coronary veins. In a general way, it may be stated that 
the amount of pericardial fluid is greater the longer the death agony has 
lasted. 

The fluid, as a rule, is a clear, brownish or greenish serum, rarely ren- 
dered cloudy by epithelium cella A small quantity of the coloring matter 
of the blood sometimes imparts to the fluid a reddish or brownish discol- 
oration. Its reaction is (dways alkaline, and has the following constitu- 
tion : 

Wachsmuth. E. Wagner. Gorup-Besanez. 

Water 96.27 to 97.34 96.61 95.61 

Albumen 1.43 to 3.01 2.01 2.46 

Fibrin 0.08 

Extractive matters.. 1.27 

Inorganic salts 0.95 

No traces of inflammation are to be found upon the pericardium. If 
the dropsy has lasted for a long time the subserous cellular tissue be- 
comes oedematous. 

Hydropericardium may be due to local afliections in the neighboring 
parts, or to general affections. The local affections which give rise to it 
are such as produce stasis in the veins or lymphatics of the heart and its 
membranes, or the adjacent parts. In other cases the general cause may 
consist of diffuse dropsy, parenchymatous nephritis, tuberculosis, cancer, 
and other cachexisB. 

Hydropericardium is always a latent affection, and when not abundant, 
escapes detection. It is only recognizable when the pericardium is found 
distended by fluid. Hydropericardium may then be suspected, if no fric- 
tion murmur has been detected. 
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As a rule, the affection occurs aa a final phenomenon of grave local or 
general diseases. The most difficult part of the diagnosis in such cases 
consisls in determining whether the phenomena observed are due t« the 
BSTstoly from muscular degeneration or exhaustion, or to the hjdmperi- 
canlium. 

The following are the symptoms observed in such cases ; The pulse is 
rnnall. there is marked venous stasia, cyanosis, diminution of the secretion 
of urine, compression of the lungs, and depression of the diaphragm. 



HEMOPERICAEDnjM, 



Hfemopericardium is the result of a rupture of the heart, an aneurism 
of the fir^t part of the arch of the aorta, or even an aneurism of the coron- 
ary arteries. The rapidity with which death occurs, corresponds to the 
sinouut of blood escaping at one time ; if the pericardium only becomes 
filled aft«r the lapse of half an hour or an hour, death is delayed in conse- 
Unence. 

Pneumopericabdium, 

The presence of gas in the pericardium is extremely rare. Some aa- 
thorghftve observed it when the pericardium contained sanioue fluid wtich 
baH undergone decomposition. At other times, the gas is derived from 
abscesses of adjacent organs which hava perforated the pericardium. 

In the cases of Chambers, Beckers, and Tuetel, an ulceration of the 
lEsopbagus had perforated the pericai-dium. In Dowel's case the ulcera- 
tion started in a cavity, in Gisenlohr's case in a pyo-pneumothorax. Scex- 
inger found on ulcer of the stomach ; Graves an abscess of the liver. The 
ftffedion may be due also ta penetrating wounds of the chost FiJrster 
Bbtee that in certaiu cases the gas may be the result of post-mortem de- 
composition. 

The general symptoms of pneumopericardium ore the same as those of 
l^dropericardium, superadded to fever and dehrium. 

The local symptoms present some peculiarities. Tlie distention of the 
pericardium gives rise to projections, which are visible if the patient is not 
loo obese. Palpation may reveal a sort of gurgling, synchronous with the 
heart sounds. Percussion gives a characteristic sound ; it is a clear, tym- 
panitic bruit, with a metallic timbre. This sound, occupying the upper 
portions of the pericardial cavity, is displaced according to the different 
positions of the patient. The area of absolute cardiac duluesa is consider- 
ably diminished. Feine states that he heard the cracked pot note, although 
there was no opening into the pericardium. 

Auscultation reveals some curious phenomena. The heart sounds are 
so load that they are beard, not only by the patient himself, but also by 
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those surrounding him. The heart sounds have an ezcepti6nallj high 
pitch, and sometimes have a clear, metallic quality. 

Exudation into the pericardium occurs at the same time, and the fric- 
tion sounds also present a high pitch and a metallic qualiiy. Metallic 
tinkle has sometimes been heard. 

Death always ensues rapidly, except in the traumatic cases^ in which 
recovery may occur. 

TUMOBS AND FOREION BoDIES IN THE PeBICABDIUIC. 

The pericardium is sometimes the site of carcinomatous growths, which 
are due to the propagation of cancer from the mediastinum or ocsophagu& 

Finally, foreign bodies known as cardioliths have been found in the 
pericardium. They are usually of a whitish color, smooth, and as large as 
a pea or bean ; they are fibroid in their structure, being formed of con- 
centric layers and calcified either throughout their entire extent or only in 
the centre. Hydatids have also been observed rarely within the peri- 
cardial cavity.* 

' Stein-Lein : Diss , Erlangen. Ilyrtl : Sitzungsber, der k.k , Akademie zu Wien, 51, 
Bd. 23, March, 1865. Klob : Zeitschr. der k.k., Gesellscli. d. Aerzte zu Wien, 48, 
1860. Bokitansky : Lehrbach d. path. Auatomie. 
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THE ENDOCARDIUM ATTD ENDOCARDITIS. 

UnalomictU Data. — The endocardium is compOBed : 

a endothelial la3-er consisting of pavement epithelium. 

2. A aab-opithelial layer, fonned of large flattened cells, directed 
lUel to the inner surface of the endocardium ;. thej present a lenticuUr 

I and are separated from one another hj hjahne haeement; sub- 

3. A fibro-elflstic deep layer, which varies in thickness according to its 
eituation. It is t£n times thicker in the left aiirlcle than in the cavity of 
the ventricle. 

The valvular folds are formed by the reduplication of the endocardium. 
le ventricular surface of the aortic valves is thinner than the aoi-tic surface. 

The vessels and nen-es of the endocardium are very numerous ; they - 
are Hituated in the deepest or fibrous layer. In the auriculo-ventriciilar 
valves, however, a certain number of capillaries pass between the two 
deeper layers and some even make their way to the surface, while none 

found in the semilunar volvea 

The nerves are derived from the pneumogastric and sympathetic ; 
fibres have been traced to the vicinity of the endocardium. The lat- 
ter does not possess much sensibility. 

This sensibility is peculiar in character ; it is unconscious, reflex, and 
responds only to its normal stimulant, the blood. If the heart of an animal 
is removed and rhythmical contractions have ceuaed, they may be mode to 
reappear by the passajre of a current of Tjlood. Faradlc stimulation of the 
endocardium also produces refiex contractions. 



K EsDocAimrns. 

Anatomo^tholorjirol Data. — Redness constitutes the initial lesion of 
endocarditis. According to Bouilland, it may be rosy or scailet, general 
or partial, but is mucli more marked upon the valves. Laennec showed 
Kthat in n certain number of cases these changes were due to post-mortem 
inbibition of blood. Bouillaud then insisted upon tlie signs above men- 
med, but states that, in order to constitute evidences of inflammation. 
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those surrounding him. The heart sounds have an exceptibnally high 
pitch, and sometimes have a dear, metallic quality. 

Exudation into the pericardium occurs at the same time, and the fric- 
tion sounds also present a high pitch and a metallic quality. Metallic 
tinkle has sometimes been heard. 

Death always ensues rapidly, except in the traumatic cases^ in which 
recovery may occur. 

TuMOBS AND Foreign Bodies in the Pebicabdium. 

The pericardium is sometimes the site of carcinomatous growths, which 
are due to the propagation of cancer from the mediastinum or oesophagua 

Finally, foreign bodies known as cardioliths have been found in the 
pericardium. They are usually of a whitish color, smooth, and as large as 
a pea or bean ; they are fibroid in their structure, being formed of con- 
centric layers and calcified either throughout their entire extent or only in 
the centre. Hydatids have also been observed rarely within the peri- 
cardial cavity.* 

' Stein-Lein : Diss , Eriangen. Hyrtl : Sitzungsber, der k.k , Akademiezu Wien, 51, 
Bd. 23, March, 1865. Elob: Zeitschr. der k.k., Gesellsch. d. Aerzte zu Wien, 49, 
1860. Bokitanaky : Lehrbuch d. path. Auatomie. 
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CHAPTElt Xn. 

THE ESDOCABDIUM ABD ENDOCARDITIS. 

I Atialomical Data. — The endocardium is coniposecl : 

1. Of an endotbelifll layer consisting of pavement epithelium. 

2. A snb-epithelial layer, formed of large flattened poUb, directed 
parallel to the inner surface of the endocardium ;, they present a lenticular 
nudeuB and are separated from one another by hyaline beaement Bub- 

nce. 

3. A fibro-elastic deep layer, ■which varieB in thickness according to its 
ntoation. It is ten times thicker in the left auricle than in the cavity of 
tie ve utricle. 

The valvular (olds are formed by the reduplication of the endocardium, 
ventricular surface of the aortic valves is thinner tlian the fwrtic surface. 

The vessels and neri'es of the endocardium are very numerous ; they ■ 

situated in the deepest or fibrous layer. In the auriculo- ventricular 
wItm, however, a certain number of capillaries pass between the two 
'leqier layers and some even make their way to the 8UTfa<^o, while none 
Me found in the semilunar valves. 

The nerves are derived from the pneumogastric and Bympathetic; 
some fibres have been traced to the vicinity of the endocardium. The lat- 
ter does not pofisess much sensibility. 

This sensibihty is peculiar in character ; it is nnconsoious, reflei, and 
responds only to its normal stimulant, the blood. If the heart of an animal 
is removed and rhythmical contractions have ceased, they may be made to 
reappear by the passage of a current of blood. Faradic stimulation of the 
endocardium also protluces reflex contractions. 



Ekdocarditis. 

^ruttomo-palhological Data. — Heduess constitutes the initial lesion of 
"ditia. According to Bouillaud, it may be rosy or scarlet, general 
Kparlaal, but is much more marked upon the valves. Laennec showed 
n certain ntunber of cases these changes were due to jxist-mortem 
imbibition of blood. Boiullaud then insisted upon the signs above men- 
tioneJ, but states that, in order to couatitute evidences of inflammation. 
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Forater, ttmong 639 autopsies, noted 72 vftlvular lesiona, or 11 per cent 
Chambera, amoDg 2,161 autopaiea, noted 367 val^-ular lesions, or 17 per 
cent. 

With regard to ees : 

Willigk, among 238 cases, observed 86 moles, 152 females. 
Cason, among 41 cases, observed 28 males, 13 females. 
Bamberger, among 230 cases, observed 118 moles, 112 femolea 
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The onset of endocarditis ia always insidious, especially when it occurs 
in the course of otLer serious affections. As a rule, however, a dull pain 
is esperienced, rather a malaise or feeling of anxiety than a severe pain. 
When the pain is intense, it can be exijlained almost always by a coexisting 
lesioQ, either pericarditis, pleurisj', or intercostal neuralgia. 

Upon palpation the impulse of the heart is found to be more vigorous, 
or at least it is telt over a greater ext«nt of surface than normally. 

Is it necessary to conclude, therefore, that the heart is increased in 
volume ? Some authors have thought so ; but the conclusiou will probably 
be reached that this is a purely theoretical '\iew, if the means at our dis- 
posal for measuring the heart be resorted to with any degree of care. 
Since I discovered the plan for accurate measui-ement of the heart, I have 
observed nothing of this nature. 

Auscultation furnishes very valuable data in simple scute endoaarditi& ' 
Bouillaud hail noted the presence of a blowing murmur, which he describes 
as sometimes rough, sometimes soft., sometimes short, sometimes prolonged. 
In order to describe this murmur with the requisite precision, I will ©i- 
amine it imder its trii>le relations of x^lace, time, and timbre. 

The site of the murmiu- depends upon the site of the lesion, and on 
account of the much greater frequency of tlie lesions at the mitral valve^ 
it is heai-d particularly at the apex (Figs, 26 and 27). If the region oc- 
cupied by the bruit in this locality is very small, it is beard at the very ex- 
tremity of the apex where the shock is felt, and a little to the outside rather 
than within this point. 

If the region is more extended it covers the right ventricle and ap- 
proaches more or less to the median line, but does not pass the middle of 
the distance between the apex and the median line. 

Tlie region in which it is audible then forms a triangle, the apex of 
which is situated between the heart and the axilla ; the bnae of the triangle 
is vertical and parallel to the median hne ; the inferior horizontal border 
is parallel to the lower border of the heart, and about 1 ctm. below it ; the 
upper border of the triangle follows the right border of the heart. 

The maximum of intensity of the munnur is usually at the apex of the 
heart, but is sometimes at the upper angle of the schematic triangle. The 
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latiirmur begins exactly at the begmning of systole, it is longer than the 
. eliddng of the mitral valves, and lasts during the entire period of systole. 
It covera, therefore, the lesser period of silence and continues until the 
second sound. But it is not always arrested at this iieriod, and may con- 
tinne even during diastole. The murmur is then reinforced during IJie 
doBure of the semilunar valves, and is prolonged into the greater period 
olalence, thus assuming the appearance of a systolic followed by a dia»- 
tolic murmur. For thia reason I have given to this prolonged systotio 
annnar the name " paradox bruit." It will be considered in detail under 
the head of mib-al insufficiency. This prolongation of the systolic murmur 
into the period of greater silence is only heard over a very small space, 
usnally toward the outer angle of the schematic triangle ; as we approach 
the median hue the bruit becomes shorter and soon purely systolic, fol- 
lowed by a very clear semilunar click, thus showing that these valves are 
healthy. 





itlual Ssdooniilli. 



The murmur variee in timbre, being sometimes soft, at other times be- 
ing more metallic. 

I atat«d above that the murmur presents its maximum of intensity, as a 
ttle, at the apex, but never at the inner angle of the schematic triangle, 
tliDs differing entirely from the pericardial friction sound, vhich always 
pnaents the minimum of intensity at the apex. When the two affections cx>- 
enst the schematic triangle assumes a peculiar shape ; it first covera tba 
ptncardial triangle, and then shows a prolongation toward the axilla. 

How is the murmur affected by changes in the position of the patient? 

wney Binger, Hardy, and Behier state that it increases when the patient 

1^^ ueeated ; Cuffer asserts that it is intensified in the recumbent posture. 

^^Ubrmy own part I have never noticed any great difference. 

^^M the pulse is frequent in endocarditis and may rise to 140 or ICO. The 
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rbythm ie irregukr, with uit«rmisEioiiB and inequalities in auccessive }iul- 
aatioita. 

The temperature is elevated, even when the endocarditis develops dur- 
ing the uoiirBe of a febrile diHea»e : at times a chill ia obaerved. 

The venous circulatiou ia interfered with ; a bluish tinge of the fece 
and hands and (sdema of the lower hmbs may be noticeable. On the part 
of the respiratorj- oi^ans we notice anxiety, oppression, orthopncea, which 
may lead to faiuting and hpothj-mia. 

^Mien the endocarditis occupies the aortic oriSce, the symptoms differ 
to a remarkable degree, not alone with regard to the local but also the 
general symptoms. 





In this event the inflammation ia locahzed at first upon the nodules of 
ArantiuB. If the vegetations acquire a certain size they result in narrowing 
of the orifice, and a murmur is found which forms an ascending column 
along the right border of the sternum. This column uauaHy starts from 
the third right costal cartilage and rises to the claxicle (Fig. 29). 

The murmur ia systohc and covers the lesser period of silence ; it ia 
followed immediately by the semilunar chck, but it never passes into the 
greater period of silence. It remains purely systolic. Witli regard to 
timbre, it is usually rough and superficial ; it is not afiiectei;! by a changa 
in the position of the patient. 

If the lesions are such that insufficiency is produced, the murmur ia en- 
tirely different. It then forma a desceuding column which atorta from the 
third right cartilage ; this column, which is almost as large as the at^rnum, 
occupies the right border and largest portion of this bone, and often d«- 
Boends below the inferior border of the heart (Fig. 30). 

Thia bruit is diastolic and replaces the dick of the aorta, but ia not pro- 
longed very far into diastole, since it hardly ever suppresses entirely the 
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sater period of eilence. It is soft and deep, and is increased by atanJ- 
5, which enables it to flow back more completely into tlie ventricle. 
Not alone the local phenomena but the general ones also differ. It does 
t pive rise to cyanosis but to pallor and ansemia, a sort of temporary 
lorosis with ansemia. 





These two systolic and diastolic murmurs are readily distingnished 
a anxmic bruits, as they are sitiiateil on the other side of the sternum. 

Howerer, they are often associated with one another, as is shown in Fig. 

31, which shows tlio location of an anreniic murmur in the pulmonary artery 

and a diastolic miu-mur of aortic inaufBciencv. 



DnrrEBENTiAL Diaonosis or Endc*cai(diti3 feom Aji^^mia asd Pericabihtis. 

There is no uecessitj' of dwelling long ujton the differential diagnosis 
of ansemia and endocarditis. The evident localization of the murmm' 
either at the aj>ex of the heai-t or at the right of the sternum ehowa that 
the pulmonary artery is not affected. 

Anemia, on the contrary, gives a blowing murmur which is evidently 
in the pulmonary arteiy. I need merely refer to the chapter on aniemia, in 
vbich I iiave shown that it is always possible to distinguish amemia from 
endocarditis. 

If the murmur is situated at the apex alone, there can be no question 
of aniemia, since this is always associated with the murmurs in the pul- 
monary artery and right jugukr. If there are three localities in which 
the bruit is heard, it may be due to endocarditis or aniemia ; as ansemia is 
modified more rapidly than endocarditis, it maybe concluded, if the mitral 
murmur disappears hrst, that we have to deal with aniemia, not with en- 
docarditis. If the mitral bruit is accompanied by a jugular bruit, without 



one in the pulmonary artery, there is evidently a coinciilence of i 
and endocarditia. 

Finally, if the three murmurB coexist, and that in the pukaonary artery 
disappears first, antemia and endocarditis are both present. 

The following are three new illuBtrntions of these combinations ; 

Observation XXV. Eheumaiism, Endocardiiia with a Mitral Murmur, 

and Aiiismia with a Cervical Murmur. — Ernestine D , aged seyent«en 

years, entered the hospital March 28, 1877. 

The patient suffered from acute articular rheumatism a year ago, and 
since that time she has been suhject constantly to palpitation of the heart. 

Five days ago she was seized with lumhago. Ijpon admission she com- 
plains of lumbar pains and dyspncea. The impulses of the heait are vig- 
orous ; the apex beats behind tJie sisth rib. Auscultation shows a blowing 
murmur, with reinforcement, in both jugulars ; nothing in the puhnonajy 
artery. A systohc blowing murmur is heard at the apex. 

Observation XXVI. Acute Ariicular like. anudimi loilfi Avcemia, tvUhoiU 

EndocardUis. — Maria G , entered the hospital for a second attack of 

acute articular rheumatism. A bruit de diable is heard in the jugulars 
and a marked bruit in the pulmonary artery ; nothing at the apes. 

Observation XXVTI. Acute Articular Eheumotvmi with An<xmia,imikout 

Endocarditis. — Marie R , entered the hospital Marcli 4, 1881, suffering 

from acute, monoarticular, gonori'hceal rheumatism. April ISth, a fresh 
attack occurred, involving a large number of joints. The patient com- 
plained of palpitation, and auscultation revealed two anremic murmurs, one 
in the vessels of the neck on the right side, the other in the pulmonary 
artery. Tlie latter murmur is situated in the left second intercostal space ; 
it is systolic and is followed immediately by the second sound of the heart ; 
its timbre is rough. The murmur increaeea upon the cessation of respir^- 
tion. 

I do not speak of the diagnosis of an endocarditis situated in the pul- 
monary artery and which naay be mistaken for auEemia, since endocarditis 
in this locahty is extremely ["are. However, Dujardin-Beaumetz has ob- 
served one case. In such an event the bruit is located in the second left 
intercostal space, but is not accompanied by a jugular bruit, as is the rule 
iu anfemia. 

The diagnosis between tricuspid endocarditis and aniemia will be 
rendered easy by the difference in the location of the murmurs, the former 
giving rise to a systolic bruit situated at the level of the fifth costal car- 
tilage, near the sternum and near the border of the heart 

Differential Diagnosis beluven Endocarditis and PericardUis. — These two 
affections have certain common characteristics, but their bruits differ 
notably from one another : 

1. Topography. — The topography of endocardial murmurs depends 
upon the orifices affected. They are situated almost always at the periph- 
ery of the cardiac triangle, and pass beyond it on various sides — toward 
the axilla in mitral disease, toward the right clavicle in aortic disease, and 
toward the left clavicle in affections of the pulmonary artery. 
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The bruita of pericarditis are limited to tlie pericnrdial trian^, par- 
ticularly to Uie middle and lower portion along the left border of the 
gtemnni. This site may be occupied idso by a tricuspid murmur, and the 
riiaracteristicH oF the latter will be discussed at a later period. 

Z, Time. — The bruit of pericarditia is often syatoUc and diastoUc, with 
1 Kusation of coming and going ^^-hich is not met with in endocarditis. If 
tin bruit is only systolic, it is recognized nevertheless by its timbre and 
modifications. 

3. Timbre.— The bruit of pericarditia may be soft lite that of endocai^ 
ditis, but this is exceptional ; it ia much more frequently a Miction sound. 

i Depth. — The bruit of pericarditis la much more auperficial than that 
of eodocardida. 

5. Evolution. — As the exudation increases the friction sound rises; 
extends above as it diminishea below, and reappears when the exudation is 
absorbed. 

6. Pericardial murmurs are modified readily by pressure upon the 
etemum, change of position, etc. ; this does not hold good of endocardial 



Differential Diagnoitis between Endocarditit, Pleurisy, and Pneumonia. — 
At first sight thia may seem puerile, but we know that tlie central organs 
of circulation may give rise to extracardiac murmurs which are singularly 
deceptive. In such cases, cessation of respiration will almost always suffice 
to recognize their true character. I refer the reader to the chapter on 
■nemiB, in which the characteriatica of these murmui's have been coueidered 
in detail. 

Dioffnosie of Endocarditis and Myocarditis. — Logically thia diagnoaia 
"shonld not be made until the aymptoms of myocai'tUtia have been de- 
wibed. 

For the present I will suppose that the patient presents in a marked 
manner the aymptoms attributed to endocarditia, and that anajmia, peri- 
carditis, etc,, have been eliminated. Ait we, therefore, certain that we 
luTs to deal with an attack of endocai-ditis ? 

lUpitation of the heart and a murmur at the apes are observed very fre- 
qaently daring the course uf an acute articular rheumatism, and the diag- 
"WM of endocarditis ia made at once. But if tliia murmur disappears after 
» few days without leaving any effects upon the action of the heart, can we 
''6 certain that it has been produced by an exudation ? Furthermore, if 
thig murmur, as sometimes happens, disappears for a few days and then 
^sppears, the theory of a permanent lesion becomes problematical 

I have supposed that a bruit which acts in thia manner may be the re- 
^'it of a temporary paresis of the cardiac muscles, particularly of the eol- 
wniiBB eomere, i.e., a form of localized, temporary myocanlitia. 

CoPBSE OF AccTK OB SuBACDTE Plahtio ENDocAHDms. — Plostic endocarditia 
Oftially lasts one to three weeks and then ends in resolution. It often ter- 
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minates in chronic sclerotic endocarditis. At other times it proves fatal by 
complications which are situated either in the myocardium or surrounding 
organs (myocarditis^ pericarditis, pneumonia, pleurisy, embolism). In these 
cases death may not occur until the end of two or three month& We may 
even ask, with Fuller, whether vegetations which have once formed, may 
not disappear. 

The diagnosis of endocarditis also includes its cause. It may be pri- 
mary, due to cold, and not followed necessarily by articular affections, al- 
though in such cases it is usually the first manifestation of acute articular 
rheumatism. It is said that it is never traumatic in its origin, as pericar- 
ditis may be. 

Endocarditis, then, is usually symptomatic of rheumatism, particularly 
of the acute articular variety. It may also be symptomatic of gonorrhoeal 
rheumatism. Some writers have observed endocarditis during the course 
of gonorrhoea without articular complication. 

The other diseases which predispose to endocarditis are : pregnancy, 
and particularly the puerperal condition, scarlatina, variola, rubeola, diph- 
theria, erysipelas, nephritis, and finally syphilis (Ricord, Lebert, Yirchow). 
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CHAPTER Xm. 

DLCEHATIVB ENDOCARDITIS 

TTiXTERATivE endocftrditis ia remarkable for the loss of giibstance it oceaeiona. 
It ap^jeara to affect partieularl.v those parts in which the connective tissue 
is abunclant, the mitral and aortic vtilves, even the tricuspid and pulmonary 
The lesions are more frequent in the left heart than in the right, 
lough the difference is not ao great as in plastic endocarditis. 

The lesion is deeper than in the hitter form, it is situated in the fibrous 
layer. The ulcerations are found especially upon the mitral valve, at the 
edge of one or both leaflets, sometimes in the midst of vegetations, some- 
times on the opposite surface ; at times small abscesses are foimd under 
the endocardium. 

The aortic valves are affected usually upon their upper surface. The 
ulcerations are siurounded by vegetations, and perforation of the leaflets 
may occur. 

At other times the ulceration spreads laterally, separates the layers of 
le valves and forms cavities with narrow openings, which ore filled with 
1>Iood and form small aneurisms. 

At the onset, the protoplasm of the cellular elements becomes swollen 
and cloudy ; then the endocardium in tbe affected region becomes opaque, 
grayish, and less smooth, and, if the process continues, it attacks the nuclei 
of the elastic elements. The endothelial covering begins to disappear in 
places, and the lymphatic corpuscles maJte their way into the interstices. 

Fibrinous deposits then appear upon the affected spots, and the sub- 
jacent tissue becomes soft and friable. The small granulations and the 
deposits covering it are detached, the tissue softens, and ulceration is pro- 
duced. In addition to these ulcerations foci of myocarditis ore found, and 
these may empty their cont«nlfl into the endocardium. 

The blood presents lesions corresponding to the two forms, the septic 
and purulent 

In the septic form, Virchow found in the blooti the debris of tlie endo- 
cardium ; in the infarctions, Charcot and Vulpian found fine granulations 
which resisted acid and alkaline reagents, and the fibrinous detritus of pus- 
globules, in fine, putrid capillary emboli. 

In the form which resembles purulent infection, the fluid is not really 
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puB (Vireliow and Charcot) but difiintegrated fibrin, and the secondary ab- 
Bceeses, therefore, are not true metaatatic absceaaea. 

The myocardium is profoundly changed. The muscle is soit and fri- 
able ; in places, the fibres present fatty granuktions. The nuclei of the in- 
teratjtial tissue are increaaed. At the surface of the muscle, either beneath 
the endocanlium or pericardium, ai-e found amoll foci of granulo-fatty 
granulationa which appear to he altered leucocytes. The muscular fibres in 
the affected parts have lost their tnuisverse striie. Finally, the myocardium 
contains true abscesses. The pericardium is covered sometimes by false 
membranes. In addition there ore certain lesions produced by the de- 
tachment of particles from the central lesions (uiforctions), though these 
are not constant. The infarctions may be present in the spleeo, Mdneya, 
brain, and liver. 

In this case the spleen is softened, and one portion is found to have a 
different color from the rest of the surface. This port corresponds to an 
obliterated vessel. At the outset of the lesion, a deep redness, a simple 
hypenemia, is found ; but at a later period, an indurated mass is found of 
a yellowish chamois color. At a still later period, the tissues may be dis- 
integrated and become diffluent, but true pus is never observed. 

In the kidneys, the infarctions occupy the cortical substance and form 
a yellowish pyramidal mass, the base being situated at the periphery, and 
the apex toward the centre. The infarction is pale yellow, surrounded by 
a red or violet circle. In addition scattered ecchymoses are noticed. Du- 
guet and Hayem have sometimes found very small infarctions, which can 
be enucleated and are formed of leucocytes and red blood-globules. 

In the brain, the spots of softening occupy the optic thalami and cor- 
pora striata, A thickened false membrane is fouud in the fissure of Sylvius, 
corresponding to an obstruction of '.he middle cerebral artery. A certain 
number of small uniform foci are found and, upon the meninges, thicken- 
ing of the membranes and ecch^-motic Bpot«. 

Infarctions in the hver are rare. The organ is found enlarged, friable, 
soft and yeUo\vish. The hepatic cells are altered, they contain fatty gran- 
ulations which are sometimes the cause of the jaundice. 

As a rule the lungs are but httle affected ; congestion of the lower parts 
and a few puiiform patches may be observed. 

Hemorrhages are found disseminated throughout the intestinal tract, 
the muscles, parotid gland, retina, choroid, and finally the skin. Deposits 
of tyrosine and leucine may be present in the bones. 

/"ofAojeni/.— Senhouse-Kirkes thought that the cardiac products are 
detached, obhterate the small vessels, and lead to necrosis of the corre- 
sponding field of circulation. 

Virchow has supported this view by showing the analogous chemical 
composition of the fragmeuts found in the vessels at the centre of the le- 
sion and the changes of the endocardium. 
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Cb^cot tuid Vulpian accept this tbeoi'^', but do not believe that tlieae 
fngmeots poasesa it peculiar septic nature. 

Jaocoud and Laucereaux regard tbis affection -aa representiiig aome- 
bmea putrid infection, sometiiuea purulent infection. 

Finally, Dupuy, Duguet, Hayem, and Martiueau tMnk that the periph- 
eral lesions are not due to embolism, but that they may be produced under 
tbflBole influence of the general condition, 

DuQSoeis OF Ulcerative ENDOCABBiTia. — ^The aymptoma may be divided 
into two classes : 1. The central or cardiac disturbances and the general 
^ploms produced by the a dynamic condition. 2. The symptoma pro- 
duced by leaions of the diJierent viscera. 

The cardiac symptoma are often slight, and lost in the general grave 
diaturbaucea presented by the patient. At other timea they are marked, 
but the condition of the patient does not permit a methodical esamiuatiou. 

The pain ia sometimeB very acute, and the patient may be tormented 
li; such excessive auguiah that he is unable to rest. He suffers from pain- 
ful pnlpttations ^vhich are increased on the shgbtest movement. The heart 
beats irregularly, sometimes with violence and rapidity, at other times 
tliere are periods of syncope in which tho pulse acarcely can be felt The 
eaunination of the heart is difficult, as percussion is painful and the po- 
tiant cannot endure pressure upon the cardiac region. Blowing mui-murs 
ate heard ivhich vary in situation sud intensity, some beiug duo to endo- 
cuditia, others to pericarditis. 

Hie general symptoms always present a grave appearance : anxiety, 
Oftliopnoea, lipothj-mia, tendency to syncope, frequent pulse accompanied 
bj elevation of temperature (up to 40"), finally the prostration, deliiium, 
sml even convulsions. In the adynamic form, prostration predominates. 

The patient lies in a condition of low delirium, is constantly muttering 
iDCohereoLly, but often returns to the same ideas and subjects. The tougus 
is lity and black, the face is often jaundiced, the abdomen tympanitic ; 
divrhtea is iisually present. The lungs 01% congested and disseminated 
crepitant r&les are heard. The temperature is high ; the pulse is often soft 
BEcl dicrotic. 

Ill tlie pyinmic form all these symptoms are present, but they are in- 
terrupted from time to time by violent and repeated chills, followed by 
and sweat ; these symptoms sometimes return at regular intervals. 

idice is almost always present. 

The visceral phenomena oi-e marked by congestion of the base of the 
"O'S^ with dyspnuea and the r^les of pneumonia, tubular breathing and 
tnuco-purulent expectoration. The spleen is painful and enlarged ; the 
"tinB containa albumen. 

Tbe moat frequent causes of ulcerative endocarditia are overwork, and 
*'wa the puerpernl condition. O. Diir repoi-ts that among fi.HiS parturient 
'"omen endocarditis was noted 03 times, and that 11 of these cases as- 
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Bumed the ulcerative fonxL Winge observed it as a complication of rapture 
of the urethra produced by a false passage ; Eisenlohr, in a case of verte- 
bral caries. Yirchow regards as a predisposing cause the existence of small 
arterial vessels, such as he has found in chlorosis. Elebs asserts ihat it is 
due to the introduction of micrococci, which enter through the medium of 
wounds, as, for example, in the puerperal condition ; that these microbes, 
circulating in the blood, form embolic obstructions in the capillary vessels 
of the valves, leading to necrobiosis of the parts, and consequentiy to ulcera- 
tion and its sequence& 

The diagnosis reduces itself then to two pointa If the endocarditis 
is primary, the characteristics of the disease will be manifested and its 
nature established by the nature and gravity of the general phenomena. 

In the other event, we have to deal with a grave puerperal, eruptive, 
typhoid, or other disease, in which serious symptoms appear, particuhuiy 
with reference to the heart A careful examination of the patient must 
then be made in order to determine whether the complications are caused 
by a cardiftc lesion. 

Ulcerative endocarditis lasts five or six weeks when it is primary or 
engrafted upon an old valvular lesion. The duration of that form which 
occurs during acute articular rheumatism is not more than two to four 
weeks. Finally, the variety which appears during the pueipenl condition 
or grave fevers, does not last more than four to six days. The termination 
is always fatal 




CuRoMio endocarditis iB rarely general ; it has even a greater tendency 
than acute endocarditiB to localize itaelf upon the valves of the heart, the 
orifices, or tlieir vicinity. The localization varies with age. The right 
heart is affected most frequently in the fcetus ; in adult life and adoles- 
cence, the mitral valve ; in old age, the aortic valve. 

The lesions of chronic enilocai-ditia consist mainly of hyperplasia of tlie 
connective tissue, which forms, as in the other viscera, an induration which 
causes atrophy of the neighboring elements ; the parts then become re- 
tracted and finally undergo fibrous or calcareous transformation. 

If the chronic endocarditis follows the acute form \nih vegetations, the 
latter beconae hard and form a sort of saw, either at the edge of the valve 
or a httle higher, near the orifice. The lesion often is not limited to the 
valves, but may affect the chordse tendinte and the free extremity of the 
papillary muscles. The following table shows the frequency of the occur- 
rence of the lesion in the different valves. 

Mitral. Aorlio. TricuBpid. Pulmoimrj. 

Barclay 51 Gl 

Ormerod 133 118 17 

Bamberger 160 50 

Forget 10 9 

KauliB 22 13 

255 129 19 

G21 380 36 



Left heart .... 1,001 Eight heart .... 4.5 

I will study the lesions of the valves and orifices in their order of fre- 



IiEsioNa OF THE Mptral Valve. 

Anaiomical Da/a. — The left ventricle forms the posterior half of the 
heart. It has the shape of a triangular pyramid, and consequently has 
three sur&ces, three borders, a base and apex. The Inferior surface, like 
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that of the right ventricle, rests flat upon the diaphragm. The ventricular 
groove divides the lower surface of the heart iuto two equal parts, eath 
ventricle presenting an equal surface to the diaphragm. The posterior sur- 
face of the left ventricle, forms the posterior or pulmouaiy surface of the 
heari 

The base is formed by the aortic and mitral orifices. The aortic orifice 
forma a plane which is directed outward and upward ; the mitral looks 
upward, outward, and backward. But in those cases in which insuffi- 




ciency arises from escentric hypertrophy and dilatation of the heart, the 
posterior border of the mitral orifice is directed more and more to the 
left, and the orifice is directed, finally, from before backward. 

The aortic orifice is closed by the semilunar valves, the venous orifice 
by the mitral valve. 

The capacity of the left ventricle has been determined by Legallois, 
by means of the weight of mercury which it will hold. This was found to 
be 10.68 for the left ventricle, and 11,72 for the right ventricle. 

The cavity of the left ventricle is ovoid in shape. The inner surface is 
smooth in the region near the aortic orifice iu the arterial portion ; it la 



CHRONIC OR 6CLEKOTI0 ENDOCARDITIS. 
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bonnded beliind in its anricular part nnd toward the npex by a trellia, the 
meehes of which become closer as they approach the apex. In tiiis region 
the elongated meahes form a sort of spongy tiBBue (Fig. 32). These mesbea 
are formed by the three cksses of columnte camera (Kg. 33). 

The apes of the left ventricle constituteB the apei of the heart. 

The mitral valve is composed of two leaflets, an anterior latter one 
which is pamllel to the anterior surface of the heart, and a poaterior one 
I which is much smaller (Figs. 3j, 35. 36). 




D( Ltrtt Vimtricle (tripped nt Uu Eadoeudtiim (It. Stt). 



The anterior valve divides the cavity of the ventricle into two unequal 
parti, an anterior larger part, known as the aortic or arterial cavity of the 
ventricle, and a posterior smaller one, known as the venous caritj'. Each 
pepiUary muscle is inserted into both leafiote, the anterior one into the in- 
ner portion, the posterior one into the outer part of the valves. 

The mitral valve is connected by its adherent border with the circumfer- 
ence of the mitral oriiSce, and at its free border with the chordse tendinero. 

1, The cliordie tendinete of the first order, the strongest ones, are con- 
tinued upon the outer surface of the valve, and inserted into the fibrous 
rings ; some are free, others adherent 

12. Those of the secotid order are arrested upon the sides of the valve, 
without being continued to the fibrous rings of the orifice. 
I 3. Those of the thiid order are arrested at the free border of the 



■valve ; they are derived usually from the colamiue and rarely from tlie 
papillary luuscleB. 

To recapitulate, the right mitral valve divides the cavity of the left ven- 
tricle into two unequal parts. The anterior or arterial cavity is smooth 




upon its valvular surface and ujwn the anterior surface formed by the sep- 
tum. It presents no columuce cameEs of the lirst or second order and 
none of the third order, except in the lower part, bo as to oSer no rugosity 
which may interfere wiUi the exit of the blood during systole. 
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Behind the right mitral valve is found superiorly the mitral canal, which 

passes from the auriculo- valvular orifice to the valvular Iwrder, then the 
trellised work of the tendon which serves as a communication between the 



arterial and Tenous portions of the ventricle, and lower down the columiiis 
cameee of the first order. 

Physiological l>cUa.—AM are i^reed with regard to the condition of the 
heart during diastole. The heart, in dilating, stretches the columnie car- 
Dete and the venous valves and orifices are open. 

A number of theories have been advanced with regard to systole, Ac- 
cording to one theory, which was advanced by Lower in 1679 and has re- 
ceived a number of modihcations, the occlusion of the orifices by the valves 




a effected passively by the pressure of the blood. But all theoiies of this 

DotiU'e leave out of sight the cardiual fact that systole is an active muscular 

conlraction. 

Tiie second theory ia that of active occlusion. As early as 1825 Meckel 

stated that the various parts of the valves are approximated to one another 

'^^ the auriculo- ventricular orifice closed with force by the energy o£ th^ ^ 

ventricular contraction. 

Burdach (1827) observed that if the stretching of the valves i 

puaive phenomenon, the presence of the papillary muscles was nee 

_ iocording to him, when the papillary muscles contract they stretch t 

^itlres like sails, separittiag them from the walls. They are drawn in tl 
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direction of the axis of the Tentricle ; the occlusion ig completed, he Bays, 
by the pressure of the blood, 

It is difficult to underBtand this view, as Bouillnud calls the columiKB 
carnese tenaoi's or eleratorB of the valves. But his next remarka are very 
just. He slates that, during systole, the left or auricular half of the left 
ventricle is almost entirely efiaced, while the right or arterial half throws 
into the aorta the column of blood which it has received from Uie left 




Marc S4e' has developed the theory which was drst advocated by Par- 
cbappe. He states that the systole is an active function and that, while the 
entire ventricular wells contract, the papillary muscles also contract, and 
that the effect of the contraction is to produce tension of the chordse ten- 
dinesi and lowering of the \'alTeB despite the shortening of the columnsc 



The papillary muscles of the left ventricle are arranged in such a man- 
ner as to fit into one another and to fill up the left portion of the cavity 
(Figs. 37 and 38). In contracting they draw to the left both leaflets of the 
mitral valve which are apphed against one another and against the ventric- 
ular wall. The right leaflet plays the essential part in the closure of the 
auriculo-ventricular orifice. But neither the left leaflet nor the two acces- 
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Kirr vbItuIrt tongueB are useless. They prcTent the reflux of blood along 

the wall into the veiitride. 

The theory of active occlusion may then be aiunmed up lis follows. At 

Uie moment of systole the contraction of the cohimnte pnlls uih)u the 
, tjl»e8 and maintains them in the direction of the axis of the heait. The 
L^reBsure of the blood forces the two leaflets agaiust one another (Bur- 
I'^acli), 




The ventricular contraction by approximating the columnse eameee, 

P nlia lip the aiincular portion of the canty of the left ventricle (Cruveilhier). 

^e Talves are folded and the tendons come in contact in smh a manner as 

todose the splice which separates the valvular borders of the columnte car^ 

"ftp (Parchappe). The papillary nmscles are applied to one another and 

I elose the cavity in the region of the apex (M. See) (Fig. 38). 




LESIOyS OF THE MITIIAL VALVE AND ORIFICE— NARROWING— INSUf- 

FICIESCY. 

Analomo-Pathological Data. — We have seen tliat acute endocarditia affects 
the mitral vaXve much more often thau the other regions of the endocar- 
dium. These lesions usually occupy the auricular surface of the valve and 
generally its free border. If the process is mild, proliferation of the con- 
nective tissue of the valve occurs. This scleroaifi also attacks the tendons, 
which become shortened, and reaches the free extremities of the papillary 
muscles, which are indurated. At a later penod calcareous incrustations 
in the valve develop, especially upon its free border. In some rare cases 
the lesions are situated at the orilicc. 

The theory of the action of the mitral valve which we have described, 
forces us to admit that every lesion of the valves produces both non-owinj* 
and iusufficiency. But it is true that at a later peiiod one of these lesions 
will predominate. 

Ill such cases there is both steiioaia and insufficiency. If the orifice is 
small it admits very Uttle blood and the obatructiou to its entrance is con- 
siderable. But if ilie orihce is immobile the insufficiency is in reality 
total, since the o^jening will admit as much blood as entered. In such cases 
the insufficiency is as complete as if the valve were entirely suppressed in 
a healthy subject 

When the mitral lesion is accompanied by dilatation of the heart, vrith 
or without hypertrophy, it will be found that the papillary muscles tare 
separated from one another, that the trellis formed by the chordte tendinai 
has large meshes, and that the lower border of the valve forms the section 
of a tuhiilar orifice. 

In the first case the diastole is retarded and the quantity of blood 
conveyed at each systole is diminished ; in the second event the diastole is 
easy and systole inefficient. 

After the mitral lesion has been estabhahed, the secondary disturbances 
will vaiy a little according as stenosis or insufficiency predominat*. These 
changes are summarized in the following table : 
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LESIOITS OF TH£ MITRAL VALTX AND OBIFICB. 



Stenosis. 

( Enlarged cavity. 
Left auricle ■< Hypertrophic walls. 

( Atheromatous walls. 
T ,, . - 1 I Diminiahed canity. 

Papillary muscles. Degenerated before 
the walla. 

Aorta. Smaller. 

Ripht ventricle i Eu'arged cavity. 

Kigat ventricle . . . | Tijij,](eued walla. 



Inaufficienc}'. 

Enlarged cavity. 

Hypertrophic walls. 
Atheromatous walls. 
Enlarged cavity. 
Hypertrophic walls. 
Hypertrophic. 

Thickened walla. 
Enlarged cavity. 
Thickened walla. 
Stretched. 
InsufiicienL 



Diagnosis op Mitilu. Disease, 

The general Bymptoms of mitral tUsease are the ordinary aymptoms of 
«mliac affections, dyspntta ou eil'ort, then palpitation and small, often ir- 
regular pulse, 

EiaminatiOD shows that the apes is lowered and removed farther from 
tiie mediiin line ; it descends to the sixth intercostal space and is 10, 12, 
15, even 17 ctma. from the median line. It follows that the lower border 
of llie heart becomes more and more oblique. The depression of the apex 
wrreBponda to the increased weight of the heart, i.e., to the hj-pertrophy 
<ifilflivr>Us. 

The right angle remains at first in its place at the level of the insertion 
of the right fifth cartilage, and the right border is 3 ctm. from the 
median Uue, but when dilatation of the right heart occurs toward the close 
of iife, the vertical border is 4 ctm. from the median line and the angle 
(ifttcends so as to correspond to the right sixth cartilage. 

If the hand is apphed to the prcecordiol region, tite impulse of the 
beiirt will be found to be more diffiise and less distinct, and a purring 
timli b oft«n felt 

Pbtain and Rendu have given the following description of this thrill : 
"The thrill of insufficiency never begins before the moment of ventricular 
"J'slole, it prolongs the impulse of the apes and disappears before the 
dosure of the aeniilunar valves. It is propagated toward tiie axilla and is 
not present at the origin of the large vessels. The thrill, accordingly, 
Wgiiu with systole and continues throughout its entu'e period, covering 
Uie systolic bruit and the lesser period of silence. 

"The thrill of mitral stenosis begins in the middle of diastole, is rein- 
f'lrcpj at presystole and ceases comjiletely at the moment of the pnecordial 
ioipulse. This thrill is peculiar, inasmuch as it is felt at the end of the 
t^pose of the heart during the second half of diastole and ceases abrupUy 
»t the moment when the prfficordial impulse occura It is, accordingly, a 
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diaBtolic, or to speak more correctly, preeystolic thrill, since it has ita 
maximum of istAHBity immediately before the ventricular systole." 

Two things must be diatiuguiahed here, the fuct and the theory. 
The fact ie real if we reetrict ourselves to the statement that the thrill pre- 
cedes the prEEcordial impulse, but I do not think that it occurs during the 
contraction of the auricle. 

Sphygmographic tracings have demonstrated that in mitral insufficiency, 
and particularly in mitral stenosis, the impulse of the apex is delayed be- 
yond the beginning of systole, and that consequently the moment vrhich 
immediately precedes the impulse of the apex is not the presystole, but 
the beginning of systole. 




-^S-^^ 




AtiscuUaticm. A. T<y)ograpliy of Mitral Murmurs. — The soft or rough 
blowing murmurs produced by lesions of the mitral valve have a very def- 
inite situation. ^Vllen their area is verv' limited they are situated at the 
level of the apes of the heart ; when their area increases they spread in 
three directions, outward, inward, and upward toward the insertion of the 
caiiilage of the left third lib, i.e., a point corresix)nding to the mitral 
orifice. 

The mitral orifice corresponds exactly to the sternal insertion of the 
third left cartilage ; the valve is directed from this point directly toward 
the apex and coiTesponds to tlie inner part of the third intercostal space 
(this is represented in Fig. 39). When the area of the murmur is very 
small, accordingly, it is limited to the apex ; when it grows larger it foi-ms 
a triangle parallel to that furnished by measurement of the heart, though 
not exactly. Its apex is approximated more or less to the mitral orifice, 
the right inferior angle passes beyond the apex toward the axilla, and the 
internal inferior angle is directed toward the sternum. Of the tlu^e sides, 
the inferior descends a Uttle below the border of the heart, as the sound la 
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uRidDCted tfargu^ tbe liT^-. Tbe extenud border is obtiqoe, parallel to 
Oa border of tbe beart : the inner border or boae i« pandlcl to tbe steraum 
{Fif. ")■ 

When the mnrmnr rises towsrd the mitnJ orifice it ia heaid to a much 
ks extent toward the axilla. It then oempies a terj extenBTe areft, but 
taawlj passes below tbe inferior border of tbe heart (Fig. 42). 

!nie point of maTimiiTn intenoty of tbe bruit also vatiea. When ita area 
imaj small ita marinimn is sittuUed naturally at the apex. In the second 
cne, IB wlneli the brait passes berond tbe apex to tbe outside, inside, and 
i^nnrd, its m arim pro is ^dso at tbe apex, and in both these cases the 
BmnBur ia aofL But when the bruit increaaes in int«nsitT, wben.it be- 
cofflce roo^ tod there ia marked stenosis and roughness of the ralres. the 
pojnt cf ■■—"■■'""' intenait;^ is elevated more and more and is found in 
the fourth, third, and, in certain cases, even in the second left intercostal 





When the valves are calcified it may bo stated, in general, that the 
I of intensity of the murmur is found at the upper angle of 
Aatrian^ 

In certain exceptional cases the murmur m»v be Umited exclusively to 
fhe Boond intercostal space. I have then found tlie lenllets normal, but 
tfactegetatioDS and rugosities were situated upon the adherent border of 
ilie iatf«, at the orifice itself. 

Dw qoeation arises, ^liy does tbe bruit extend to tlie apex and not to 
fba vertebral column? According to the general law, it should be ht^uA 
■Mar tbe fifth spinous, but this does not obtain uulew there is (■ouuda'i'nMt) 
lOpertropby of the heart. It must be conohidod tliiit Uio <<undititi»B for thv 
I of sound through the organs of the jxNiteriur tuinbaatiuum 
The trau amission of the sound to the n)M>x iu the oppoailo 
B to the current of blood must be duo to the fact that Uw h,vp*r> 
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trophied walls of the left heart are a better conductor. It will be noticed 
that although the TnaTimum of intensitj of the bruit is situated at the 
apex in cases of insufficiency, it approaches the mitral yslve in cases of 
stenosis and is transmitted directly to the adjacent parts, the third left 
intercostal space and even the second. 

B. Period. — In mitral insufficiency the first sound of the heart is sup- 
pressed at the mitral valve and is replaced by a blowing murmur. Hub 
murmur commences with systole, covers the tricuspid sound, and also the 
lesser period of silence in part or entirely, and is followed by the second 
sound or the cUck of the semilunar valve& P6tain and Bendu state that 
this bruit is very loud at the beginning, reaches its maximum at once, and 
then diminishes. It is not affected by the respiratory movements. 

The bruit corresponds evidently with the systole and the reflux of blood 
from the ventricle into the auricle, and in so far theory is in accord with 
clinical observation. But another point must be considered. Theoreti- 
cally, this murmur should terminate with the systole. Now, if another 
postsystolic murmur is heard at the beginning of diastole, is it due to 
stenosis ? 

Let us consider the facts. In examining a patient suffering from mitral 
disease, it is not uncommon to hear at first a soft murmur lasting through- 
out the entire systole, then a reinforcement of the bruit furnished by the 
eUck of the semilunar valves, and finally a soft bruit which terminates the 
revolution and thus covers a part of the diastole. 

An inexperienced observer might beUeve, in such a case, that two mur- 
murs, systolic and diastoUc, are present, and that the latter murmur is 
caused by the blood flowing into the ventricle through a narrowed and 
roughened orifice. 

This phenomenon may, indeed, deceive us if the auscultation of the 
murmur is confined to the region of the apex of the heart But if ausculta- 
tion is performed over the entire heart, the following fact will be ob- 
served : in proportion as the stethoscope is brought nearer to the median 
line the murmur is prolonged less and less, and if we have reached the 
middle of the lower border of the heart before arriving at the sternum, it 
will be noticed that the bruit becomes shorter and shorter and remains 
confined to the systole. Therefore we have to deal with a prolonged sys- 
tolic murmur which assumes the appearance of a diastoUc murmur. I 
have applied to it, accordingly, the term paradox bruit. 

Observation XXVlll. — C. A entered the hospital in 1877, suffering 

from a mitral affection. Measurement of the heart gave the following re- 
sults : The apex is situated in the sixth intercostal space, and 12 ctm. 
from the median line ; the right or hepatic angle of the heart has not 
moved ; the upper border of the Uver corresponds to the insertion of the 
fifth costal cartilage ; the vertical border is 1 ctm. from the sternum ; there 
is evident hypertrophy of the left ventricle. 




LESIONS OF THE MITRAL VALVE AND ORIFICE. 103 



1 

I 

Z 1 



AuBoultation at the apex reveals a prolonged systolic munniir cover- 
log the tirat sound, the leaser period of silence, the second sound, and pro- 
longed into the greater period of silenc*. This murmur has its marimum 
of duration at the apex. It becomes ehort«r as the median line is ap- 
proached along the lower border of the heart About half way between 
the apex and the median line the duration of the murmur diminishes to 
such an extent that the chck of tlie semilunar valves is heard distinctly. 
The systohc murmur diminishes still more after leaving this point and dis- 
appears at the level of the tricuspid. It is e^^deut that this was a pro- 
longed Bystolic murmur. 

<1bskbvation XXIX, — V , aged tlnrty-five years, entei-ed the hospital 

in 1878. This woman was attacked six years previously with severe bron- 
chitis. About the same time she had an abortion and premature labor. 
Since then she lias merely suffered, from time to time, from slight palpita- 
tious. 

For the past six weeks she has emaciated considerably, coughs a little, 
and the sputa contain streaks of blood. At the right apex is found dulness, 
rude respiratory murmur, but no r&les. Measurement of the heart gave 
the following results : 

Apex beat in the fifth intercostal space 11^ ctm. from the median line ; 
liver dulnesB ascends to insertion of right fifth cartilage. The vertical bor- 
der of heart is SJ ctm. from median hue. 

A bruit is heard over an area fonuing a triangle, the apex of which is 
4J ctm. outside of the apex of the heart The murmur is systolic, fol- 
lowed immediately by the semilunar click. Pulse small, with false inter- 
missions. 

Under the influence of digitalis the murmur becomes more distinct. It 
is prolonged into the gi-eater period of silence, giving the appearance of a 
double 8y8b:)iic and diastolic murmur. On placing the stethoscope nearer 
the median line, the murmur is found to grow shorter and to be purely 
systohc. 

tOssEBVATiON XXX. Mitral Affection; Paradox Murmur. — J. D , ageil 
twenty-seven years, entered the hospital in 1879, suffering from heart dis- 
•ftee. Examination of the heart : Apex beat in the fifth intercostal spat'c. 
10 ctm. from the median line ; the upper border of the liver corresponds 
to the insertion of the fifth cartilage ; the vertical border of heart is 4 
ctm. from median line. 

At the apex is heard a soft, prolonged blowing murmur, the area of 
which forma a triangle which passes about 1 ctm. beyond the apex and in- 
ttmolly corresponds almost to the edge of the ptemum. The bruit begins 
with systole, lasts throughout the entire period of systole, and ia prolonged 
into tiie greater period of silence, with a reinforcement at the semilunar 

I click, giving the appearance of two successive bruits. 
At the level of the tricuspid is heard a murmur which is merely the 
prolongation of the mitral murmur. The murmur is soft, hke a jet of 
•team. In fine, it is a blowing murmur, whose maximum is found in the 
fourth space, 5 ctm. from the median line, and indicates a mitral lesion 
with insufiiciency. 
I have observed a number of similar cases, but it appears to me to be 
needless to report them. J 

To recapitulate, in auaculting a patient suffering from mitral insufficiencj- 
a double murmur may be heard, the first covering the entire systole, tho J 
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second beginniiig at the click of tlie semilunar valves and covering a part of 
the greater period of silence. Upou careful examinadon, however, the bruit, 
which appeEtrs to be diastolic, is found in reality to be eystolic in character. 
In fact, it is sufficient to find that the murmui- shortens as we approach 
the Btemuni in order to aeaure ourselves that there are not two sounds, but 
a single prolonged systohc mitrmur. Furthermore, in proportion as the 
patient grows better the murmur is shortened and becomea pm-ely systolic. 
For this reason I have applied to it the term paradox bruit 

I know of no diastolic bruit at tbe apex which belongs to a mitral leston. 
Every murmur of this character heard at the apei is either a parados bruit 
or is a transmitted bruit of aortic insufficiency. 

Last year I observed, with my friend Dr. Blochez, a man suffering from 
mitral stenosis with considerable hypertrophy, in whom the blowing mur- 
mur, situated in the second iutercoi^tal space, began with a rough timbre 
during systole and finished with a soft timbre in diastole ; it was a para- 
dos bruit. 




I 
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It would be surprising if the possnge of blood from the auricle into tEe 
ventricle, propelled by tbe feeble contraction of the auricle or aspired by 
the diastole, should produce a murmur, while the blood, flowing back 
iuto this orifice with all the energy- imparted by the ventricular contrac- 
tion, should not produce a murmui-. 

The SO-CAU.ED Presystouc Muhhith. — In 1843 Fauvel rendered a val- 
uable serrice to science in declaring that mitral stenosis is characterized 
not by a diastoUc but a presystobc murmur, or rather a murmur preced- 
ing the ventiicular systole and corresponding to the auricular systole. It 
is well to repeat here that the physiological cardiac revolution begins with 
the contraction of the auricles and ends with the close of diastole ; while 
when examined cbnically by auscultation the coi'dinc revolution begins 
with the ventricular systole and ends with the auricular systole. 

The first sound and the lesser period of repose correspond to the ^tb- 
tole ; the second sound to the closure of the semilunar valves ; the begin- 
ning of the diastole and the greater period of silence include the diastole 
plus the auricular systole. 

The ventricular systole perceived by the ear is preceded, therefore, by 
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t, matfi systole, the auricular. This difference Is well shown by Fig. 43, 
lh< piiysiological systole lasting from a to a, the systole of auscultation 
from b to ft'. The greater period of repose, from c to ft', includes the 
dmstole plus the auricular systole. 

Fauvel and all those who have followed Mm have said with regard to 
the presystolic murmur : This bruit precedes the impulse of the apes of 
Hit heart and the first sound. It is therefore presystolic in relation to the 
rentrioular systole ; it cori-eaponds to the passage of the blood from the 
iuride into the ventricle through the narrowed orifice. All this is very 

I But let us see in how far the observation is correct : 1, It is true that 

I Hie pathological bruit in question precedes the impulse of the apex ; 2, 

I when separate it precedes the systohc bruit ; 3, upon autopsy this mur- 

mur is found to correspond to a mitral lesion in which stenosis predomi- 
I naUs. On the other hand, it must bo remarked that — 1, This murmur. 




''bich precedes the systolic murmur, is never a more or less variable 

rough murmur, like the lesion which it is reputed to represent — it is 

^Wajs a dry click ; 2, it does not always precede the systohc murmur, but 

'* often confounded with it, being distinguished only by a roughness of 

■ioibre when the systolic murmur is soft ; 3, the trace furnished by the 

***tiiograph reveals an important fact, viz. : that the impulse of the apex 

"o longer correspoada to the beginning of systole, but to its middle, so 

''■at what immediately precedes the impulse of the apex is not the auricu- 

"'*" tut the ventricular systole. Accordingly, the murmur which immedi- 

"^1^' precedes the impulse of tlie apex is not a presystolic murmur with 

'«a.tion to the ventricular systole, but is a systohc murmiu:. 

In Fig. 44, which represents the difference between the trace of the 
™>t»^ lesion and the normal trace of the ventricular systole (in the dotted 
^^), the delay in the impulse of the apex is indicated by the letters a — d. 
iJow, what occurs during this period ? The closure of the tricuspid 
™-'*« and the sound which it produces ; the mitral systolic murmur then 
lollows with the impulse of the apes and lasts until the closure of the 
wottilunar valves. The first sound which is heard, which precedes the 
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impulse of the apex and the mitral bruit, therefore is not a presystolic 
bruit — it is a systolic bruit, the normal sound of the tricuspid tsIts ; then 
comes the pathological mitral bruit, and finally the semilunar dick. In 
this way we comprehend readily : 

1. Why the so-called presystolic bruit is always a dick and not a blow- 
ing murmur. 

2. Why it is not always followed by a short period of sQenoe, as the 
greater or less retardation of the impulse of the apex caoseB the patholog- 
ical bruit to cover the tricuspid soimd more or lees. 

3. Wliy the reflux produced by the ventricular contraction gives rise 
to a murmur, but the flow produced by the auricular contraction does not 
cause it The classical theory admits that the auricular contraction pro- 
duces a blowing murmur, but the ventricular contraction, although it is 
four times more vigorous, and causes the blood to pass through the same 
orifice, does not produce a murmur. 

There is, therefore, no abnormal presystolic murmur ; that uhich is heard 
at the beginnimj of the cardiac revolution is the closure of the tricuspid vol vei^ 
On accoimt of the obstacle to the flow of blood produced by the stenosis, 
the systole requires a certain time to overcome this hindrance, and conse- 
quently the impulse of the apex is retarded, and at the same time the 
ventricular svstolic bruit. 

Duplication of the MuRMiTis. — Alteration in the rhythm of the bruits 
is another symptom of mitral stenosis. This change in rhythm may con- 
sist either of duplication or reduplication of the murmura 

When patients enter the hospital we find, very often, that the action 
of the heart is so confused that it is impossible to determine its rhythm. 
In proix)rtion as the patient is rested, the frequency of the contractions 
diminishes and the rhythm becomes better marked. A peculiar phenom- 
enon is then observed quite frequently in mitral stenosis. Two cardiac 
revolutions follow one another immediately, indicating that the second, 
revolution has foUowed a first incomplete one. Now, in cases of stenosi^ 
in which the enti'ance of blood from the auricle into the ventride meet^ 
with a certain amount of difiUculty, it may happen that so little blood hs^ 
entered the ventricle during the first revolution that the systole, so t^^ 
speak, has shot wide of the mark. 

Another phenomenon is shown very clearly upon the cardiograph, i.e.j^ 
after two or three complete revolutions the ensuing one is weak, insuffi — 
cient, foUowed by a period of silence which indicates a sort of cardiac, rest ^ 
then foUows another series of contractions of which the first is the most ^ 
vigorous. The following ones grow weaker and weaker until another 
arrest of the heart occura In such cases we may readily observe that in 
the first pulsation of this series the systole is brusque and complete from 
the beginning, as in the normal condition, then at each following revolution 
the retardation of the impulse of the apex grows more and more marked 
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Id the same manner, if a trace of simple mitral ioBuffickncy is taken in 
I rnung mibject, the heart is found to contract precipitately at tlie begin- 
Ding and to give an aboormiU trace, then, as the emotional excitement Bub- 
siiJeB, the trace loses the chomcjcri sties of insufficiency. 




Aiiscnltation in these cases may revesal different murmurs. At first a 
sort of rolling ' which lasts throughout the systole, and is followed by a 
liii plication. Or, instead of the rumbling, a series of one to tour bruits is 
iieard. When only one is superadded, the supplementary bruit may be 
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near the first one and impart a galloping rhythm, or it is nearer to the 

md and gives the rhythm either of calling to arms or the "ciy of the 

'"according as it is in greater or lesser prosimi^ to the second bniit. 




fit ia generally admitted in such cases that if the supplementary bruit 
Very near the first bruit, this is duplicated, and that if it is nearer to 
•"o second, the latter is duplicated. 



' SoUiDg of a drum 



'Bruit da eail\<i. 
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Let us examine each of tliese two cases. lu the case o! dupKcation of 
the first sound, the explanation is easily {,'iTen by the cardiograph. If the 
Bjstole requires a certain time for ita completion, and the impulse of the 
apex ia delayed, two murmurs result, the fii-st of which is the dick of the 
ti-ionspid, the second that of the miti-al valve. It can be understood very 
readily that a more or leas indurated mitral Tslve will be delaj^ in arrif- 
ing at complete teosioa. 




But in this case the mitral ledon plays only a minor part, a 
method of contraction, or rather the energy of the left ventricular systole, 
playM the chief part, bo that if one of these individuals ia auscultated with 
patience, the duplications are found to appear and disappear under the 
ear. Such a vm'iabihty of the murmurs cannot be due to a permanent 
lesion, but only to the mode of contraction, so much so that the delay in 
the impulse of the apes can be appreciated readily by the ear. If the de- 
lay in short, the patholo^cal mitral murmui' is distinctly preceded by the 
tricuspid click, but there is no period of silence between the two murmurs 




and they are distinguished solely by a charge of timbre. If the delay in- 
creaees and the tricuspid bruit is heard first alone, and as it precedes tlie 
impulse of the apes, it is called presystolic. If the blowing murmur is 
short, the galloping bruit results ; then if the mitral murmur is delayed and 
passes the half of the duration of the systole, the rolhng rhythm results ; 
if it iii delayed still more and precedes the semilunar click by a abort 
period, it producea the rhythm of the bruit de caiUe (quail). 
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In fact, eren irbeo tine fcrait de esille is prodaoeit. i./-.. when tbe aup- 
pteioeiitary momnir immedifttdT prveeilra tbe <i»™iii»tm- click, it nu^ Dot 
be coDcluded for this k«sod that tbe second sound is dilplicatod. 

It t]ie dnplinlioo belongs in reaUtr to tbe second aooad, wbMi tho 
Btctboscope is applied to a pmut which is necuvst to the aortic or pulmon- 
■17 raises, the daplication of the Gecood sound will he bmrd more rleat^ 
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tB.3 loudly thsQ at the apes, where it will be merely 11 trniismittcil iimr» 
nur. But when the duplicatiou is uot beard moit- dUtinctlj' when tlw 
stethoscope is placed in the [wsition mentioned, it is very ovidnit Unit 
tthat appears to be a duplicntinn of the second sound is nut so in i-eiilily. 
What is it? Is it n duphciition of tbe first sound with a correspond inff 
ilfty. I have no longer any doubts on this question. Ujmn exaiiiiiiinc a 
lin number of cardiac traces I have found that in soino ciuws tlin Jni- 
'i of the apes is so retarded that it scarcely proctnlcH th<i ciDKUit' of 
eemilunar valves. 
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^^ ■* have also learned to understand bow, according to 
o* tlie contraction of the ventricle, the rhytiini ..f llm ti 
mo'lified, and gave in succession tbe bruit de Ralnp. dc ni|i]iil (r'i|llH(/ '-t 11 
a) and de caille. 
a Tecapitulat« this long discussion ii]itiii tlin niurintirN iit ntitrul ItrNionu, 
!*^U state: 
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The systolic blowing murmur is explained by the reflux of blood into 
the auricle during systole, it is a systolic murmur which ia prolonged ex- 
ceptionally and covers the greater period of silence. It ia then conTerted 
apparently into a double murmur, to which I have applied the term paradox 
bruit 

The eo-called presystolic murmur ia in reality the sound caused by the 
closure^ of the tricuspid valve which begins the systole ; it is followed by 
the delayed mitral murmur. 

The duplication of the first sound is due to the same delay that the 
ventricular systole meets with. 

The apparent duplication of the second sound may really be a duplica- 
tion of this sound, and have its maximum at the arterial oritices, or it is 
nothing more tJiau a more marked delay of the mitral bruit. In such an 
event the duphcation does not extend to the arterial orifices. 





The duplication of the first sound is explained very readily by the delay 
in the impulse of the apex shown by the cardiograph. The duplication of 
the second sound is caused by the greater tension of the arterial system, 
which accelerates the occlusion of the aortic orifices. 

The Pulse is MrrRAL IiEstoNS. — In the earlier days of sphygmography 
it was believed that each disenaed orifice would give a, so to speak, specific 
appearance to the pulse, that we would be able to recognize at first sight 
an aortic, a mitral pulse, etc. Experience has shown that the matter ia 
not as simple as it seems. 

In the first period of the disease, during the period of tolerance, if the 
patient is young and the peripheral circulatory apparatus still healthy, tbeu 
if the myocardium is healthy and reacts vigorously against the obstacle 
created by the lesion of the orifice, the cardiac or arterial pulse is scarcely 
affected. The cardiac pulse may even present an absolutely normal ap- 



3 may be be seen in Fig. 47. It may even Iiappen that the 
trace indicates nothing beyond nervoua palpitation, as was shown in a 
Tigoroos girl of eighteen, who was suffering from a very evident mitral 
iesioc 

At a later period, on the contrary, when (he myocardium is altered and 
the other organs of circulation are enfeebled, the cardiac contractions grow 
weak, and at certain intervals cannot propel the artei-ial wave to the end of 
the arterial system ; hence false inter missions (Fig. 51). 




ilw in MtCnt] BMDodi {Unrc;). 

Apart from these two extreme coses, we find tliat in mitral insufficiency, 
in proportion as the myocardium is changed, the jnilse becomes irregular 
in its rhythm and in the amphtude of its pulsations. It seems as if the 
heart in obliged to rest from time to tixae and that, when it starts again, 
the first vigorous pulsation is followed by others whose energy constantly 
decreases, even despite the action of digitahs. 

The pulsation is often dicrotic and the dicrotism corresponds to the 
abundance of the reflux. 

It is evident from the traces in Fig. 52, whicli have been copied from 
Marey," bow variable is the form'of the radial pulse in mitral insufficiency. 

The characters of tlie pulse of mitral stenosis ore usually negative. All 
a be said is that frequently, though by no means always, the pulse 
Co{ stenosis is leas irregular than that of insufficiency (Fig. 63). 




T/laiQj : La Circulation dn Sa ng, p. 689. 



CHAPTER XYI. 

RfeUMfi OF THE SIGNS OF MITRAL ISDURATION— COUBSE ASD PHOGSO- 
SIS OF THIS AFFKcnON. 

The necessary discussioa of certain pathological bniits produced bj indu- 
mlioo of the mitral valve has drawn us awiiy aomewliat from a geuenU view 
of tLeae lesions. It seema to me to Ite neceseary to recapitulate their char- 
ncteristice and compare them with those of other affections, in a word to 
discuss their diagnosis. 

In the first place, insufficiency of the mitral valve may be produced sud- 
denly in the course of au endocarditis, either by the deatniction of the 
attachment of a valve to its base, or by the ruptui'e of the tendons of a 
pftpillaiy muscle, or by the adhesion of two leaflets ; it may also be pro- 
duced by vdceration or by an aneurism of the valves. 

As the insufficiency is caused by vegetative endocarditis, and most fre- 
(|uently by sclerotic endocarditis, the induration generally follows gfradu- 
ally. 

As a rule, sclerotic endocarditis causes induration of the mitral valves, 
the chordfc tendineie and papillary muscles, and leads in the end to stenosis 
and insufficiency, not alone of the orifice, but of the edge of the veive and 
the fenestmted region fonned by the tendons which constitute the real 
passage from the auncle into the ventricle. 

I will first mention the signs of the mitral lesion, then the special signs 
which indicate whether the predonnnant lesion is insufficiency or stenosis. 

The rigidity produced by sclerotic endocarditis renders the valve im- 
mobile, then leaves the orifice of communication open between the valve 
and the papillary muscles. On account of the induration of the valves 
narrowing occurs, since they are no longer pushed aside to allow the blood 
to enter the ventiicle, and insufl^dency results, because the immovable 
valve cannot be applied to its neighbor. Insufficiency alone does not ex- 
ist except in cases of cardiac dilatation ; stenosis never exists alone. 

None the less certain (Ufferences arise when the cunal fonned by the 
indurated mitral leaves a wide or narrow conununication. Not to break 
entirely with tratUtion, we will say that there is miti-al induration with a 
large opening in which insufficiency predominates, and induration with a 
smaU openiug in which Btenosis predominates. 
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The general symptoma of mitml iuduratioa are at firet cardiac dyspncea 
or dyspnoea on exertion, then palpitation of the heart and a small pulse. 

Innpectioc of the chest is negative unleBS considerable h^iiertrophy is 
present Measareoient of the heiu't soon shows depression of the apes ia 
the siith intercostal space, and a sepaiTition of the apex from the median 
line of 9 to 14 ctm., showing hypertrophy of the left \entricle. Palpation 
<^u shows a aystohc thrill which lasts throu^out the entire systole, and, 
u it precedes Uie impulse of the apes in certain cases, is considered pre- 
systolic ; but I have shown that, in such instances, the impulae of the 
spa is delayed. This delay, which is indicated by the cardiograph, is 
more marked when stenosis predominates. 

Auscultation reveals a blowing murmur whose site is always at the 
spei, and whose area may extend from this point in three directions, viz., 
toward the asi^a, the median line, and upward. The maximum of inten- 
Bty is heard almost always at the apex, exceptionally in the third, or even 
Ibe second intercostal eimce. 

With regard to the xieiiod uf its occurrence, the bruit presents the fol- 
lowing varietiea : 

I. When insufficiencj' predominates, the murmur begins with the 
iTslole. It may be short, and then does not cover the lesser period of 
silence ; it merely prolongs the first sovind, and partly covers the lesser 
period of olence, but leaves the latter and the semilunar click perceptible. 

1 In other cases, the murmur begins nith systole and lasts during its 
entire period, covei-s the lesser period of silence, and is terminated by the 
tonilunar click. 

3. At other times, finally, the murmur begins with systole and lasts 
dnnag its entire period, but is not arrested by the semilunar click. It is 
ptoloi^ed into the greater period of silence, when it is always soft, and ia 
raulotced a little before its termination by the closure of the semilunar 
vibr^ Uiiis giving the appearance of two consecutive bruits. This is the 
kruit to which I have apphed the teiTu paradox. 

The proof that all these miirmurs are varieties of the systolic bruit is 
idblded by the fact that they ore found to change into one another, ac- 
cordiiig M llie patient has rested for several days, or has been moving about. 

fnuai stenosis predominates, the following characteristics are noticed : 

I. If the patient is thoroughly rested, umier the iufiueuce of digitalis, 
ud the pulae is slow, nothing is found but a rough systohc sound, very 
wUe prolonged, and without a murmur ; this ia followed by the semilunar 
"'uitd which is often double. In such cases, there ia a reduphcation of 
™e second sound which ia heard more distinctly at the aortic orifice than 
'•' the Apex. This bruit, which imUcates increased aortic tension, is iiccoiu- 
[>*nied luaally by a prolongation of the inten-al between the first and 
•Wood Bounds. It seems as if the ventricle must prolouj its eftbrt in iu>I«C 
'" fcroe the wave of blood into the aorta. 
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2. The mitral souDd may be retarded ; if slightly, it begiaa befofet! 
tricuBpid sound has been completed, and then the Byetolio bruit is pro- 
longed ; it hoa two timbres, one short, one long, without an interral be- 
tween them. The fii-st, corresponding to the cloam^ of the tricuepid 
vfdve, has the character of miu'keil bruHqueness. 

3. If the mitral sound is delayed still more, the tricuspid closure ia 
heard first, then followB the mitral, leaving a short inter\-al and coinciding 
with the impulse of the heart. This is the bicuspid bruit, improperly 
called tricuspid, then the delnyed mitral murmur, which may be soft in 
quality. This results in a rhythm of three periods, composed of a click, a 
mmmur, and another cbck, and according as the blowing muimur is mora 
or lesB delayed, it is either followed or preceded by a short silence. 

If the mitral sound is delayed but httle and occurs during the first part 
of systole, it will be nearer to the first sound than to the second, and give 
rise to the rhythm du galop. If it is more delayed and occurs during the 
second half of the systole, it will be nearer to the second sound than to 
the first and give rise to the rhythm of the bruit de i-appel (rolling), and 
finally, if delayed still more, Jt produces the rhythm of the bruit de la caille 
(cry of the quail). That tlie second sound of the heart has not been re- 
duplicated is shown by the fact that the duphcation is not heard at the 
origin ot the aorta. 

Finally, tliere are some cases in which both sounds are double, and 
four are heanl in consequence. In such cases the duphcation of the 
second sound is always heai'd at the aortic orifice. 

4. The murmur, instead of being soft, may be replaced by a hard frio- ' 
tion murmur which may begin with the systole or be delayed ; the tri- 
cuspid sound is then heard first (so-called presystohc murmur), and after 

B longer or shorter period the click ot the semilunai' valves, which may bo ■ 
either reduphcated or single. 

But it must not be forgotten that in the course of time the myocardium 
undergoes various degenerations, either hypertrophy with fatty degenera- 
tion, or cirrhosis ; finally, asystoly occurs, and the pathological murmurs 
become weaker and weaker, and at leugtli disappear. 

In the production of these murmurs, the mode of conbaction of the . 
heart plays the principal part, so that they vary according as the organ 
is quiet or active. 

It must be remarked, however, that they vary much more in caaeB of ' 
predominant stenosis than insufficiency. They vary, it is true, in the lat- *, 
ter, but slowly, and according as the general condition of the patient is 
modified. 

Another problem remaios. Why ore the murmurs of mitral indura- 
tion heard usually at the apes, and exceptionally in the second intercostal 
space, although the mitral orifice is situated at the level of the third left 
cartilage near the sternum ? This is due to the fact that the real site of 
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the lesion is not at the orifice, but at the free border of the valve, and 
below it at the level of the diordretendineseand papillaiy muscles, i.e., very 
near the apex of the heart, which is an excellent conductor because the 
normal thickness of its walls is inci'eased still further by the hypertrophy. 
It is only under exceptional cii'cunistances that the murmur is produced 
at the level of the second intercosljil space. Calcareous or other indura- 
tions are then found, which come in contact with the eartilagefi and con- 
stitute good couductorB of sound. 

Finally, the intensity of the muiTanr depends less upon the amount of 
tlie lesjons than on their hardness and roughness. The pulse is generally 
small, frequent, unequal, more rarely irregular to the epliygmogi-aph. At 
first, the irregularity is due to the respiratory movements ; the rhytlun be- 
comea slower during inspiration, and is accelerated during expiration. At 
& later period, the irregularities are due to degeneration of the cardiac 
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^P The precision with which we have described the symptoms of mitral 
^^Bduration will enable us to differentiate it in a relatively easy manner 
from the diseases already described. 

1. The differential diagnosis from anfemin is presented under two con- 
ditions. In the first case, blowing murmurs are present in the pulmonary 
artery and jugulars as well as at the apes. The question then arises, 
whether the amcmia is alone present, or whether it accompanies a mi- 
tral lesion- In some cases, the mitral lesion gives rise to anfemia. Tlie 
diagnosis then remains suspended until the result of treatment shows 
whether the murmur at the apex persists for a longer period than tlte 
amemia. 

In mitral induration, accompanied by a bruit with its maximum at the 
second intercostal space, the gcnei-al phenomena of the corLliac affection 
are very well marked and do not permit a mistake. 

The ansemic murmur at the apex is never propagated toward tha axilla, 
and it is never prolonged beyond the closure of the semilunar valves. It 
may be delayed sometimes, but it is never resolved into three or fotu: 
bruits. Aiuemia does not give rise to hypertrophy or arhythm. In cases of 
rheumatism, a guarded opinion should be given. 

The differential diagnosis from pericarditis is usually very easy, and 
luia been considered in the article on endocarditis. The diagnosis from 
'mple bjpertrophy will be discussed at a kter period. 
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OouBSE, Duration, pBOONOsia, TEianxATtoN. 

It may be remarked at the outset that the intenmty of the murmurs 
has uo relation to the gravity of the disease. 

If the lesion is circumscribed, the patient young, and the other organs 
of circulation healthy, life may be protracted for a long time, sometimes 
for ft period of fifteen, twenty, thirty, even forty years. 

There is in particular a form of tliia disease contracted during the 
course of an acute articular rheumatism in childhood or youth, which 
gives rise to slight hypertrophy with a faint murmur Umited to the apex— 
a form which I have observed very fi-equently, and the long duration of its 
period of tolerance has induced me to call it stationary or latent mitral in- 
duration. 

This affection may remain latent until the menopause in females, and 
somewhat later in males ; but wheu the veins begin to lose their contrac- 
tihty, wheu the arteries lose their elasticity from atheroma and embon- 
point, or abdominal plethora develops, etc., the obstacles are not over- 
come readily by the diseased heart, and the period of retrogression begins. 

But if the lesion is grave enough to compromise seriously the functions 
of the organ, the compensation proves inadeqitate, and the organic disor- 
ders ai-e not delayed in their development, as in the preceding case. A 
series of disturbances are then found to develop in succession. 

The fii-st is hj'pertrophy of the left ventricle, which is characterized by 
depression of the apex, its increased separation from the meilion line, and 
the obliquity of the lower border of the heart. Even the increased enei^ 
of the contractions often remains insufficient, and the heart supplements 
them by an increase in the number of beats, thus causing palpitation. 
This is not present constantly, but is caused by physical or moral excite- 
ment^ the use of wine, tea, or coffee. 

Irritability and weakness of the heart are two properties which always 
go together. Little by httte, the e3:citable heart becomes exhausted, and 
it« nutrition is affected eithei- by extension of the sclerotic endocarditis 
from the valve to the papillai-y muHcles, by the spread of the sclerosis into 
the myocardium, or by the degenei-ation of the muscular fibres. Little by 
little, also, the other organs of circixlation take less pai't in the common 
action, and the insufficiency of cardiac activity becomes pronounced. The 
mitral indui'ation, under these conditions, no longer permits a sufficient 
passage of blood from the central organ ; hence puhnonary and branchial 
congestion, which diminishes hiEmatosis ; hence dyspncea, and increased 
respiratory efforts in the form of sighs, in order to introduce a larger 
amount of air; hence, also, a frothy expectoration, a sort of bronchial 
transudation, and, upon auscultation, at first, congestion of the lungs, and 
later, cedema at the base, \vith dulness, respiratory silence, and subcrepi- 
tant roles. 
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At other times hsemopiysis occurs. Then, the tension in the puhno- 
nary arteiy increases, the venro cavro experience a greater resistance, and 
the right yentride is dilated, rendering the valve insufficient 

At this period the tension increases in the portal system and the veins 
of the lower limbs. CEdema occurs at the malleoli, at first during the 
night, then during the day, and the dropsy gradually increases, filling the 
abdomen, pleura, and pericardium. 

Then asphyxia develops, characterized by dyspnoea, congestion of the 
face and eyes, projection of the jugulars, cyanosis of the lips, nails, and 
knees, finally symptoms of intestinal congestion, frequently diarrhoea and 
renal congestion, with or without albuminuria. As the myocardium grows 
weaker, the pulse loses its fulness and increases in frequency. It gradu- 
ally becomes so feeble that it cannot be counted, and then becomes imper- 
ceptibla 

As less blood flows to the brain, the cerebral activity diminishes, the 
patient becomes somnolent ; upon awaking he suffers from vertigo ; hence 
diminished innervation of the heart, etc 

We shall return to a detailed consideration of these symptoms in the 
consideration of cardiac cachexia. 



CHAPTER XVII. 

AOBTIC INSTIFFIOIENCT, OR CORBIGAITS DISEASE. 

Amono a total of 1,046 casea of lesion of Uie cardiac orifices, the aortio 
orifice was found afiected in tlie proportion of 3fi to 100. 

According to Ormerod, this proportion varies with age, as is aliown in 
the following tahle : 

From to 30 years 21 oaaea 

■' 30 to 50 " 49 " 

" 50 yeai-a upward 38 " 

Bamberger found that among 50 cases, 3S were males and 12 females. 

Anatomical Data. — The aortic orifice is situated behind the sternum at 

the level of the insertion of the third costal cartilages ; it is a little to the 




left of the median line. The orifice of the pulmonary artery is dtuated at 
the same level but more to the left. 

Uixiu a horizontal section of a frozen body the aortic orifice ia found 
between the two orifices of the right heart. 

Anatamo-patkologic(U Data. — The best means of recognizing aortic in- 
sufficiency in the cadaver consists in pouring water into the aorta from a 
sufficient height to produce tension of the valves. This water should be 
retained in the aorta, but we must be certain that it does not disappear 
thi'oiigh the cut coronary ai'teries. 
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Aortic ioBufficiency may be produced in various ways. It may arise 
~Huddenly, during exertion, from the rupture of a valve ; tiiia occurs usually 
at the free border, at other times at the insertion of a leaflet. In such 
cases ne must admit the previous existence of a valvular lesion. 

Apart from this accident, aortic insufficiency is the result of endo- 
carditis ; sclerotic endocarditis in pai-ticular hardens the edge of the valve 
and diminishes its perimeter in such a manner that complete closure is 
no longer possible. This is also true of fatty degeneration or calcareous 
incrustation of the valves. At other times the inflammation causes the 
adhesion of one of the leaflets to the wall of the vesseL More rarely a per- 
foration has been found as the result of a local valvular aneurism. Perhaps 
the adhesion of two adjacent valves is found most frequently. The neigh- 
borhood of the mitral valve, which is attacked so often by endocarditis, 
in certain cases gives rise to an extension of the inflammation to the ad- 
jacent part of the aortic circumference and the corresponding semilunar 
valve. 

At other times the lesion of the valves is merely an extension of the 
atheromatous degeneration of the aorta. Another rare lesion is a sort of 
atrophy giving rise to a reticulated condition of the valves. 

Finally, insufficiency may be produced without valvular lesion, from 
mere dilatation of the aorta. This insufficiency is merely the result of the 
disease so well described by Hodgson, and which I have called "Hodgson's 
disease." 

In youth, the semilunar valves have a greater area than is necessary to 
cover the section of the aorta, but as the aortic orifice enlarges after man- 
hood, while the valves no longer increase in size, the latter finaUy become 
smaller than the area of the section of th« aorta. 

Beneke' has made a very large number of measurements which demon- 
strate this progressive dilatation of the aorta with age. It follows from hia 
observations that the aortic orifice gradually increases in size from birth 
until the age of twenty-one years. The dimensions of the body and of the 
aorta then remain stationary until the age of forty to forty-five years, after 
which the relation changes, as the aorta continues to increase in size. In 
a word, it then begins to lose its contractihty and elasticity, and yields 
gradually to the pressure of the blood. 

The aortic orifice is closed by the three semilunar valves, which form a 
sort of pocket at the level of their insertion. The inferior, or adherent bor- 
der of the valves, is cui-ved, with the concavity upward. The superior, or 
free border, is almost horizontal when the valves ore lowered, and is firmer 
than tlie pouch formed by each leaflet ; »t the middle of the free border 
is found a harder portion known as the nodule of Arantius. 
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Dimensiorm of Ihe Gircumference af the Aorta at its Origin, 

Age and Sex, _ Helalions of this quantity to the length of the heart {the 
figure marked indicates the relation of this quantity to 100 centimetres in 
length of the body). 



FottDB? , 

F(EtUB? 

Fictai o( 6-7 monthH. . . 

Fmtui of 7 nmntbt 

Pwtns of 7-8 months. , , 

Fiptos of 7 montlu 

Still-born 

From 1-1 1 days 

From 1 1 daye-S moutbi 
From 3 montlis-l jeor. . 

From 1-2 yeftra 

From 2~3 years 

From B-4 jears ' 

From 4-fi yeara. 

From 5-6 jeara 

From S-T years 

From 7-9 years 

From 10-11 yews 

From 11-13 years 

From 18-14 years 

From 14-15 years 

From 15-10 year* 

From l(i-17 years 

From 17-18 years 

From lS-18yean 

From 19-20 years 

From 30-21 years 

From 21-22 year* 

From 33-23 years 

From 23-24 yean 

From 34-35 years , 

From 20-27 years 

From 87-28 years 

From 26-29 years 

From 30-84 yean 

From 3S-40 years , 

From 40-45 years , 

From 45-50 years , 

From 50-65 years , 

From 55-00 years , 

From 60-65 years 

From 05-70 years , 

From 70-80 years , 



Hi I l!i 



31.0 
37.0 
40.5 
41.5 

40,0 



4S.9 I 
48.8 I 
42.5 



40.2 
49.0 
! 51. » 
I 65.1 



13 ' 50.0 
I 09.8 

14 I 00.7 



187.4 
143.5 
144.3 
157.0 
156.6 
181.8 
166.1 
168.6 
173.0 

85.7 
34.7 
84.9 171.5 



170.3 
169.3 
170,6 



I 47.5 
47.1 
49.3 



1 11,0 

1 17.6 

4 ' 19.0 

14 < 28.5 



4 40.1 
3 40.0 
3 39.5 
3 : 43.0 

3 ' 44.0 

4 , 48.6 
6 49.6 
3 , 49.6 
3 66.3 

5 I 49.6 

6 . 66.4 



St |S 

Hi ijJ 
lit |.i 



I 60.0 87.B 



9 I 04.9 I 41.1 

7 ■ 67.8 ' 43.1 
15 I 77.0 I 48.3 
11 I 72.2 I 45.6 
11 j 75.6 I 46 9 i 1S8.7 



55.4 
63. S 
75.4 
83.a 
I 93.1 
I 97.0 
119.« 
104. S 
119.5 
125.5 
189.5 
136.0 
147.8 
163.6 
168.5 
16&.0 
164. « 
166.7 
166.7 



159.9 
1M.7 
154.7 
157.8 
157.5 
158.4 

isa.3 



AORTIC IWSrFFIOIENCT, OR CORRIGAH's DI8EA8E. 131 

When the three valves are lowere<l, they touch upon their internal or 

ventricular surface, and upon the edges. The nodules of Arantiua fill up 
the httle triangular space which would otbemise remain between the three 
leaflets. As an anomalous condition, two v£dves are found instead of thi-ee, 
but in such cases they are generally larger, and suffice to close the orifice 
hermetically. 

MYMIT0M8 AUn DIAGNOSIS. 

Corrigan'a disease sometimes begins suddenly, usually during the 
floorse of an articular rheiunatiam. At other times it begins gradually, 
and is only noticed on account of the attacks of vertigo, pallor, and short- 
ness of breath. 

The diagnosis may often be made at first sight, because the attention 
is attracted by the abnormal pulsation in the arteries, especially in the 
primary carotids, the external carotids and subclavian, then in the vessels 
of the hmbs. 

Corrigan was the tirst to describe this phenomenon under the term vis- 
ible pulse. 

"The arterial trunks of the head, neck, and upper limbs, at once attract 
tlie eye by their peculiar pulsations. At each diastole, the subclavian, car- 
otid, temporal, humeral, and sometimes even the palmar arteries, are pro- 
jected forcibly from their bed, and bound under the skin. These pulsa- 
tions are observed sometimes in healthy individuals, particularly after 
violent exercise, but in the affection at present under consideration, the 
movement of propulsion is excessive in amount" 

The phenomenon of the visible pulse, which must not be mistaken for 
the bounding pulse, is not peculiar to Corrigan's disease. It merely indi- 
cates the loss of arterial contractility, and is also found in arterial atheroma. 

In order to obsei-ve this phenomenon in the most satisfactory manner, 
the patient should bare one arm, and one side of the chest, particularly 
the righi The face is turned a Httle to the left, and the arm is separated 
from the body at an angle of 26° to 30° ; the forearm is then semiflexed 
and supinated, so that the eye, at a single glance, may embrace the entire 
course of the arteries. 

At each arterial systole, the vessels are then observed to increase con- 
siderably in volume. If the arm has been semiflexed, the curves of the 
arteries are found to be increased at each diastole to such an extent that 
true arterial locomotion occurs, with angular displacements, at times, of 
several centimetres. If the arm is extended, the movement is much less 
marked. 

It must be remarked, also, that the pulse is sudden and bounding ; it 
ifl elevated suddenly, and then falls immediately. This feature is well 
shown by the following traces : 

The first is the trace of the apex of the heart, obtained by the ca^dio- 
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graph, upon a patient, aged seventeen years, suffering from aortic insuffi- 




In older individuals, the ascent also occurs suddenly, but the oscillation 
ol the needle is less marked. 




The same chantct eristic is found in the arteries in whicli the trace b»- 
giUB with a vertical line. 
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The following trace was token upon the crural arterj- of the e 
fcidual. 




The trace ot the radial puke, upon the sphygraograph, also shows a ver- 
licfll line of ascent 




i 

^H When the arteries also become atheromatouB, the ascent becomes leas 
^Biaque, as is shown upon the litst two traces ot Fig. 60, copied from Mar- 
^V*B -work. 
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Corrigan gave the following excellent esplanation of the visible pulso : 
"When the BCmilimar valves are healthy, tliey are closed by the pres- 
sure of the blood, immediately after each ventricular contractiou. When 
the occlusion is complete, the blood propelled from the ventricle is retaiiied 
in the aorta, and the large vessels remmn distended. These vessels, then, 
maintain almost the same calibre in systole as in diastole. But when 
the valves no longer close the aortic orifice, a certain amount of blood 
flows back into the ventricle after each systole ; it follows, that the ascend- 
ing aorta, and the arteries supplied by it, allow a certain amount of the 
blood containeil in them to escape ; they become flaccid after each ventric- 
ular contraction, and their diameter diminishes. At this moment, a fresh 
contraction of the ventricle rapidly forces into the vessels a quantity of 
blood which dilates them suddenly and forcibly. The arterial diastole is 




then marked by such a marked and sudden increase in the calibre of tbfl 
vessel, that it produces a visible pulsation, constituting one of the signs of 
the disease." 

Stokes has remarked, that the visible pulse may exist, even though the 
bloo<l does not flow back into the ventricle, but into some othei' cavify, 
as, for example, when there is a communication between the aorta and the 
pulmonary artery, the aorta and infundibulum, tlie aorta and right ventricle. 
Stokes has also observed it iu a case of aneurism of the ascending aorta. 

We will also remark, that the filling of the heart occurs more rapidly 
during diastole. 

In Fig. 61 the normal trace is below, that of aortic insufficiency, 
above. 

At the beginning of the disease, there is no hypertrophy, and the symp- 
toms are a certain pallor, which often suggests antcmia, and frequently ao- 
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companies it in joong people. Anseolt&tkin alone funuskes any character- 
isttc sTmptoiiia at the ooteet 

1. Topography of tke Bn it of Aortic Iiisu^ncncy. — It begins at the level 
of the aortic orifice, i.e., the thifd right costal cartilage, esteuds about one or 
two ceatimetTes from the edge of the ateraum on the right, throughout the 
entire width of the atemmn on the left, ascending into the right aeeoud 
intercostal space, then descending along the sternum, which it occupies 
thronghout almost its entire extent, and passing about one or two centi- 
metres below the lower border of the heart It inchnes a little to the 
left in passing downward. But it id a remarkable fact, that the position 
of the oiurmar changes in time. An the secondary* bvpertrophj* increaseH, 
the apes is lowered, and further removed from the median line ; the reflux 
of blood is then less vertical, and becomes more and more obUque to the 
left, BO that the area of the murmur then appears as in Fig. G'S ■ Fig. 62 rep- 





resenting its area at the beginning of the aflfectioti. The ahiuled jmi-Uou, 
at the apex of the heart, in Fig. 63, represents a niih-al nyBtoUu murmur, 
doe to insufficiency of this valve from dilatation of the left veiitrio-le. 

The point of maximum inteuBity of the bruit cori-espouds guuerally to 
the xiphoid appendis. 

Ftnod of OfCHc/ence.— The murmur of aortic insufficiency replaces the 
dick of the semilunar valves and begins with diastole. But the ditniti»u 
of the ^srlole is less than in tlie normal comhtion, iin thu syMtolIti iuipulwi 
is brosque and rapid, and itu aub&ideuce xa also rapid. It ufti^ii ajipt^itm an 
if the lesser silence is verj- short, and the diastolic Botiud tollowH almost 
immediately upon the syntoUc oound. The iiuymui' begins with diastole, 
and consequently covers a portion of ths greater ^>enod of aileuce ; it ter- 
minfttes with the diastole. 

In cases of consicleraljle liyiieiirophy of the heart, it w pri)p«Kiiteil to 
the apex, and cover's tbo second sound and the greater }xiri<iil of nilcuce ; 
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sometimes it is prolonged and covers the following syBtolic aotmd The 
rhythm heard at the apex then appears to be a double blowing murmw. 
although there is uo mitral lesion. I will return to this point in the dift- 
cusaion of the differential diagnosis. 

Timbre. — The murmur is soft and mellow ; it is sometimes super^cial, 
but usually deep, To hear it well, the patient should be placed in a sitting, 
or, better still, standing jiositiou. 

Renaut has noticed a peculiarity in the pulse of patients suffering feoin 
extensive aortic insufficiency. He found that the spbygmographio trace of 
the carotid pulse sometimes presents a lidge or rather an elevation of the 
hne corresponding to the systole of tlie auricle. This feature appears to 
indicate a large insufficiency and an hj'pertropby of the auricle. 

Finally, Tripier ' has stated that in aortic insufficiency the retardation 
of the arterial pidse is greater than in the normal condition. F, Franck 
failed to discover this phenomenon by means of registeiing apparatus, and 
I have found as the result of sjihyguiogmphic tracings that the pulsation 
is somewhat ahea<l of time rather than delayed. 




Courfe of the fhseanc^AB soon as the chsease begins it is evident fliftt 
the heart is charged with a double labor. Hence results un hypertrophy 
which, at each cardiac revolution, propels a larger amount of blood than in 
the normal condition. Nevertheless, the arteries are not filled and relative 
antemia occurs, characterized by pallor, vertigo, and often by other symp- 
toms of relative cerebral ansemia. 

If the patients are young the affection may i-emflin latent for a long 
time, i.e., no functional disorders are produced and the disease is manifested 
solely by physical phenomena. 

The apex descends at an eoi-lj period into the sixth intercostal space. 
Then it is gradually removed farther from the median line, sometimes even 
to a distance of 14 ctm. 

The liver bends under the weight of the heart, and the right cardiac 
angle descends to the level of the insertion of the sixth and even the seveotli 
cartilage. 

' Tripii^r: IttTiie in«tiBiielle de medeciue et de cliirurgie, j&iiTier, 1877. 
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The vertical border of the heart does not move until n later period, 
when dilatation of the right amide occurs from insufficiency of the tri- 
cuspid Talve. 

To recapitulate, aortic insufficiency ia characterized by thG visible pulse 
of Corrigan and the bounding pulse of Hope. The pulse ia large, frequent, 
regular, intermittent only at rare intervals. Auscultation discloses a mur- 
mur, which, starting from the aortic orihce, descends along the sternum 
toward the right venti-icJe. The obliquity of the murmur turns more and 
more to the left in proportion as the heoil increases in size. The murmur 
is heard with the greatest intensity from the third right cartilage to the 
xiphoid appendix. 

The murmur is diast^ilic, and, in young subjects, no aystoHc murmur 
is produced. When an ascending systolic murmur is superadded, we must 
admit either an alteration of the semilunar valves or atheromatous and 
projecting deposits at the origin of the aorta. 

The bruit begins with diastole and euds with diastole. Its timbre is 
soft, mellow, often distant, beginning vniit a certain intensity and gi-adually 
fading away. 

The impulse of the apes is not always marked, though vigorous con- 
tractions are felt by the hand. This is due to the fact that the more the 
heart elongates the thicker is that poi-tion of the lung which covers the 
apes and the more the heail tends to become parallel to the anterior wall 
of the chest. 

An epigastric impulse, due to the depression of the heart, is often ol> 
served. In such cases, Fotain and Rendu have observed that it precedes 
the impulse of the ape:^, and is due to the diastole. 

During repose the patients are calm, but the ahghtest effort produces 
oppression, a feeling of heaviness in the epigastrium, dyspncea, precordial 
anxiety, palpitation. 

From time to time a dull continuous sternal pain is noticed, usually at 
a late period ; it is often absent 

The nervous symptoms may assume various forms, sometimes as attacks 
of angina pectoris, tliough this occurs rather in insufficiency, which is 
symptomatic of atheromatous dilatation of the florta, than in Corrigan's 
disease pure and simple. 

In truth, Potain and Rendu have justly remarked that aortic insuf- 
ficiency is rather a disease of the aorta than of the heart, properly speaking. 

Aortic insufficiency is readily distinguished from aniemia by the iliffer- 
ence in the situation and time of occurrence of the bruih 

II must be distinguished also from aneurism. If the insufficiency is 
the sole lesion, it is easily recognized ; but if it is accompanied by other 
grave lesions of the aorta, there is some risk of misinterpretation. The 
diagnosia then depends upon the care with which the exiunination Is 
made. 
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The course of Corrigan's disease is slow when it develops in young 
subjects. It is not until the occurrence of hypertrophy and dilatation df 
the heart with degeneration of the muscular fibres and asysfcoly, that the 
phenomena of venous tension develop, with congestion, oedema around the 
veins of the lower limbs, the portal and pulmonary veins, and, finally, pul- 
monary apoplexy. 

The termination may develop gradually, but death also occurs sud- 
denly from angina pectoris or syncope. 




CHAPTER XVni. 
sci-ebotic endocarditis of the aobtio semilunab valves. 

Stesosib, or Narrowino of the Aortic Orifice. 

The lesions which produce stenosis of the aortic semilunar valves rarely 
leave them sufficient suppleness to enable them to close the orifice hermeti- 
cally, so that it may be said generally that etenoslB constitutes but a single 
period of the diseaee. Nevertheless, certain cases do occur in which 
stenosis continues without insuSiciency until the death of the patient. 

AruUovw-piUkoiogiral Data. — Slight lesions are confined to a thickening 
of the nodules of Arantius and hj-pertrophy of the free edges ; sometiiues 
to a fringe of vegetations upon the ventricular, more rarely the aortic 
surface of the valves. 

At a more advanced stage the changes in the valves consist of thicken- 
ing, atheromatous degeneration, and calcareous infiltration. The valves are 
usually rigid and adherent at the base, and then form a dome with the 
convexity turned toward the aorta and h&ving at its apex a narrow opening 
which barely admite a quill, or is reduced even to a simple sUt. In a still 
more advanced stage the stenosis affects the artery itself. 

Another site of election of the stenoais, called subaortic by Yulpian, in 
situated at the level of the mitral orifice and is formed by a cicatrix of 
connective tissue, secondaiy to an abscess of the myocardium. Several 
cases of this kind have been described. 

As a rule, when the aortic lesions are the result of an infiammatory con- 
dition, they are propagated by continuity from the lesions of the mitral 
TBlve. 

Symptoms. — The disease often remains latent. It ia manifested usuaUy 
\ij dyspncea on exertion and by oppression upon walking up-stalrs. 

The impulse of the apex is brusque, the ascent of the needle is rapid 
and accompanied by a marked purring thrill, which is often very strong at 
the level of the second right intercostal space, or a httle lower if the heart 
is depressed on account of its increased weight 

Auscultation reveals a systolic blowing murmur, whose area forma an 
aaoending column starting from the second intercostal space near the 

Enum and directed like the innominate artery into the carotids. 
In the beginning its point of maximum intensity is situated at the level 




Inferiorly, the murmur may extend behind tlie fourth cartilage and 
even the fourth intercostjil apace. It is ribrating, more or less rough, and 
accompanied frequently by a purriug thrill. It is sometimes propagated 
to the apex. Its intenBity bears less relation to the stenosis than to the 
roughness of the lesions. 

The pulae is usually small, hard, and wiry ; when the patient is in re- 
pose the systoles are long. Fraentzel ' has remarked that the traces o( 
stenosis and of cardiac weakness present slight elevation, but that in the 
former the tension remainB great during the entire duration of the ^stole, 
while in the latter it falls immediately. Traube has noted retardatioii of 

I Fraeutiel : Berl. Klin. Wsclir., pp, 49, 50, 1867. 
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of the third intercostal space ; ae the heart hypertrophies the orifices are 
lowered and with them the vulvular murmui-s. I have seen a patient suf- 
fering from aortic stenosis in whom the maximum of intensitf of the bruit ' 
was situated in the right fourth intercostal space. 

Odbervation XXXI. — F. C , sixty-six years of age, came to the infirm- 
ary June 14, 1872. Exauiination gave the following result*! : The patient 
aaSeTB from dyspnoea and from puJinonary congestion, more extensive oa 
the right side. The impulse of the apes of the heart is little felt ; it beats 
in the fifth intercostal space, immediately below the nipple ; the upper bor- 
der of the liver corresponds to the insertion of the fifth costal caituage. 

The heart-sounds are feeble at the apes, stronger at the level of the 
tricuspid, but without murmiu-. To the right of the sternum is heard a 
Teiy distinct, rough, systohc murmur, witli its masinium of intensity in the 
right fourth intercostal space, neai- the sternum. Tliere is slight I'eflux tu 
the jugular veins. Some cedema of the lower limbs, slight (udema of the 
face. The pathological bruit corresponds to a muimur of aortic stenosis, 
but I could not explain why its maximum of intensity was situated bo low. 

The autopsy showed that the aortic valves were covered with rugoEitiea 
and that the heart was lowered by iteown weight 

The murmur of stenosis of the aortic orifice is situated, then, to the 
right of the sternum, generally has its maximum of intensity in the second 
intercostal space, ascending into the first space and the vessels of the neck. 



ENDOCAKDITIS OV THE AORTIC BBMItUNAK VALVB8. 



181 



the radial pulse, but this phenomenon is far from being certain, and, more- 
over, is observed aluo io mitral stenosis. 

The diagnosiB of aortic stfiDosiB is readily made from the situation of 
the murmur, its time of occurrence, and ita rough timbre with the purring 
thrill. It in also propagated into the vessels of the neck. 




This characteristic and the accorapanj-ing hypertrophy, which begins 
in the left heart and then extends to the other side, are readily recognized. 

But there are cases in which a differential diagnosis must be made be- 
tween slight aortic stenosis aud aniemia, and this may prove embarrassing, 
as illustrated by the following case : 

OaaravATiO!) XXXn Aortic Stenom 7filk AiKemia.—J. P , forty years 

of age, entered the hospital April 6, 1881, with all the signs of aD»mia. Pal- 
lor, anorexia, blowing murmur on both sides of the sternum at the level of 
the second intercostal space. 

Careful examination of the murmurs gives the following results : In the 
second left intercostal space, near the sternum, is found a systolic blowing 
murmur, followed by the sharp click of the semilunar valves. The mur- 
mur does not diminiah in the sitting position. It is not limited to the sec- 
ond left space, but extends into the second right intercostal space. The 
murmur is synchi-onous with arterial diastole, and not with the venous de- 
pression. Consequently tliis murmur exists not alone in the pulmonary 
artery, but also in the aorta ; it also extends into the first intercostal space, 
but less ou the right side than on the left. 

Apex-beat in the fourth intercostal space, 10 ctm. from the median hue. 
The upper border of the Uver corresponds to the insertion of the foiu^ 
costal cartilage ; the apex is depressed 2^ ctm. The heart is therefore 
small. No murmur in the vessels of the neck and over the mitral and tri* 
cuspid valves. There is therefore a ahght lesion of the aortic valves. 

The progress of the disease is slow and its period of tolerance is of 
long duration. As a general tiling, lesions of tlie aortic semilunar valves 
gire rise to stenosis and insuflicieney at the same time. 

I"" The diseaBB causes hypertrophy of tlie heart, followed by dilatation ; at 

ihe same time chronic aortitis is often produced, together with dilatation 
•Dd thickeuiug of the ai'tery. 
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After the detailB given above the diagnosU of aortic stenosis aitd in- 
sufficiency, when existing in combination, becomes ver^ easy, since the mor- 
mura are double in number and direction and each of them retains its 
own charact«ristica. 

Both start from the origin of the aorta at the right tliird cartOage, or 
a little lower. The murmur of atenoate ascends into the reaaelfl of the 
neck, thatof insufficiency descende along the sternum ; the latter bruit is at 
firat vertical, but becomeB oblique to the left after hypertrophy of the left 
heart occurs. This is illustrated in the following figures : 
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The maximum of Intensity of the two sounds ia not situated in the 
same place, that of the first being in the second right intercostal apace, 
that of the second in the fourth intercostal apace, at first on the rig-fat side, 
later on the lefi 

The disease soon gives rise to hypertrophy of the left side of the heart 
The inferior border is very oblique, and it may be 15 to 15J- ctm. in length, 
instead of 11 ctm., the normal measurement. 

Finally, I will state that a double blowing murmur is observed very fre- 
quently at the apex. This bruit is remarkable in the fact that it la double, 
confined to the a|>ex, and not propjigated into the axilla like mitral mur- 
murs : this murmur is propagated from the base. 

The pulse of the double aortic lesion has less amplitude than that of 
simple insufficiency, but it preserves the character of brusqueaess (bound- 
ing pulse), and especially of exhaustion. 

Obseevation XXXm — Joseph L , thirty-sis years of age, was taken 

siak October, 1875, with acute polyarticular rheumatism. He left the hos- 
pital two months later, sufTcriug from palpitation and shortness of breath. 

Be-entered the hospital in the beg^inuiug of 1879. 
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Examination gave the following result* : the apes-beata in the sixth in- 
tercostal apace, 12 ctm. from the median hue ; the upper border of the 
liver corresponcla to the insertion of the sixth cartilage ; vei-tical border of 
heart is 2^ ctm. from the median line. Pulmonary resonance ceaaea in the 
first and second right intercostal spaces, 3 ctm. from the §terniim. Ijoud 




purring thrill in the right second intercostal space near the sternum. Auft- 
cultation shows a rough murmur to the right of the sl«mum, beginning 
in the third intercostal space, and continuing into the second and first ; 
maximum of intensity in second space very near the sternum. This mur- 
mur is propagated into the bracbio-cepbalic trunk, the right, and even the 
left carotid. This murmur is systolic, begins with systole, covers the lesser 
aileiice and the second sound, but is not followed by the diastolic blowing 
mnnnur of insufBciency. Its timbre ia very rough and vibrating. 

At the apex is heard a distant murmur at the close of systole, and which 
is a propagated murmur ; it is also heard at the xiphoid appendix. 

July 15th, the signs have changed somewhat. The systolic bruit per- 
Bists, but is followed by a soft blowing murmur, which desceuds as far as 
the fourth rib. Pulse alwaj-s regular, slightly bounding. No stasis or 
c»lem&, merely anpemia. From that time until the present (August 16, 




1681), the patient has remained about the sama When he feels well he 
retume to work ; when he is again worn out he re-enters the hospital, 
is put on milk diet, aud in a little while recovers satisfactory health. In 

^m 1682 he returned with more marked insufSdency. 

^B The traces represented above were obtained upon this patient with the 

^H cardiograph. 
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CHAPTER XIX. 

DISEASES OF THE ORIGIN OF THE AOETA— AOBTrnS—ATHEROaiA. 

Aneurisual Dilatation, ok TsfE Aneuiusu — Hodgson's Disease, 

Anatonucal Daia. — The aorta begins at the base of the left ventricle. Its i 
origin is aituated behind the sternum at the level of the third costal car- , , 
tilageu, a little to the left of the median line. It terminates at the level of 
the fourth lumbar vertebrn. 

The aorta is prot«fted iu a i-emiu'kable manner by the vertebral column, 
the sternum, and the ribij. The following is its calibre at its origin : 

At birth 23 millimetres. 

At 21 years GO 

At 50 years 70 

At 80 years 80 

Its cohbre diminiBheR constantly from its origin to its termination. 

At its origin is a shght dilatation which tends to give it somewhat 
the shape of a clover leaf ; the dilatation ia formed by the three sinuses of 
Valsalva, which are spamied by the semilunar valves. 

The aorta ia composed of three layers — a gray inner tunic, a middle 
yellow tunic, and an external red tunic. 

1. Internal Tunic. — The inner layer of this tunic is composed of epi- 
thelium which is destroyed very quickly by decomposition, and is never 
observed upon autopsy, except when animals are killed in eipeiimentatioiL 
Tiie cells comimsing it are flattened and polygonal in shape, and contain 
circular or elongated flat nuclei. The subepithelial layer is composed of 
stellate cells and a fibrillary substance ha%'ing a longitudinal direction. 
The internal tunic contains no vessels. 

2. Middle, or Yellow Tunic. — This is much thicker than the preceding 
layer : it is couipoaed of elastic plates and fibres, which constitute by their 
anastomoses a continuous network. The interstices contain smooth mus- 
cular fibres which run iu a transverse du-ection. Tlie inner portion of the 
yellow timic ia formed by a thick and refractile elastic plale. The transi- 
tion fi-om the middle to the external tunic is less abrupt. The former also 
contains no vessels. 
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3. Exlenuil Tttnic. — Thia is compoged mainly of orterieB, veins, and 
lymphfttics bound together by connective tissue. 

The aorta is divided into three parts — the ai'ch, the thoracic aorta, and 
the abdominal aorta. 

The arch comprises that portion which is included between the origin 
and the passage of the left bronchus ; the thoracic aorta extends from the 
left broiichuB to the diaphragm ; the abdominal aorta extends from the 
diaphragm to the fourth lumbar vertebra. 

The arch is di\-ided into three parts — the ascending or intrapericardial 
portion, the transverse portion, and the descending portion. 

The intrapericardial portion is subdivided into two jMii-ta ; the first, 
which extends from the origin to the second intercostal space ; the second, 

great sinus, which extends from the second intercostal space to the first 
ipftrt of the sternum. This subdivisioa is unnecessary from a pathological 
i point of view. 

The ascending aorta is covered at its origin by the infundibiUum of 
the right ventricle, by the pericardium and sternum ; it is directed ob- 
liquely upward, and to the right towai-d the second intercostal space, where 
it comes in contact with the superior vena cava. It is important to note 
that the great sinus, in the normal condition, does not pass beyond the 
right border of the sternum, but as soon as the vessel dilates it passes 
beyond the bone into the second intercostal space. In the normal con- 
dition, then, the external border of the aoi-ta follows the right border of 
the sternum along the right first and second intercostal spaces. 
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tthes 
The aorta is yellow in the normal condition ; the redness found after 
death is due to post-mortem imbibition. 
In inflammation of the aorta the iuuer siurface is pale, because tlie lay- 
ers, in swelling, ai-e removed farther from the vascular network. Inflam- 
tnation is recognized better by the thickening of the coats of the vessel. 
The inner tunic presents circular swollen patches, either isolated or con- 
fluent ; these have a soft gelatinous consistence. They are opalescent and 
rosy in color. Upon section of these patches they are found to show veiy 
distinctly the separation of the internal from the middle tunics. The 
patches contain spherical or oval cells, the nuclei of which swell up under 
the action of acetic acid ; in addition, the lai'ge cells with multiple pro- 
longations forming the deeper layer of the internal tunic. 

The remaining lemons are observed especially in the external tunic and 
^^ constitute periarteritis ; the middle tunic is little affected. 
^^ Acute arteritis may be due to rheumatism, the puerperal condition and 
^HalcohoUsm, but it Is very rare. 
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.The cliuicol hiskiiy is unkDown ; it is accompanied usually by other 
grave leeioiiB which niaak its symptoms. 

Chronic Aortitis and Atheroma. — Fatty degeneration is the ordinary 
Bemlity of the aorta and this semlity begins at an early period. After the 
age of forty to forty-five years this degeneration is marked by eulargement 
of the aorta, which yields to the pressure of the blood. The primary site 
of this degeneration is the part which supports the greatest force of the 
blood- pressure, viz. : the origin of the aorta and the great sinus. 

This fatty degeneration is evidenced to the naked eye by opaque am) 
Btriat«d white spots on the inner surface of the vessel. Upon making a 
longitutlinaJ section fatty granules are found occupying the deeper parts 
of the internal tunic and the outer part of the middle tunic. 

In the middle tunic the fatty drops have taken the place of the mus- 
cular fibres and are interposed between the more resisting elftstio fibres. 

The fatty degeneration always leads to chronic arteritis, but when the 
alteration has begun with arteritis the gelatiniform plaques of the inner 
tunic undergo iaity degeneration and become opaque. 

The fatty foci are at first microscopic, but after coalescing they become 
visible to the naked eye, forming foyers situated in the deepest part of the 
internal tunic Arteritis occurs at their edges with swelling of the inner 
tunic. This swelling around the plaque gives to it an umbilicated appear- 
ance, Upon incision it discharges a whitish mass composed of free fat 
granules, granular bodies, cholesterine, and crj-stals of fatty acids. If the 
foyer opens during life a small cavity is formed, with loss of substtinoe of 
the inner tunic 

At a later period, if the degeneration proceeds slowly, calcareous infil- 
tration occurs, at first isolated, then confluent These patches lose their 
elasticity and often curl up in their inner surface, causing the projection 
of one edge. This projection may penetrate the inner layer and become 
covered with fibrine, thus forming the storting-place for emboli 

When these patches are numerous and the membrane has lost its elas- 
ticity, a cylindrical dilatation or true aneurism of the aorta occurs, the 
dilatation being most nuirked at the origin of the vessel 

Finally, the lesion may proceed deeper and destroy the middle tunic, 
but the estema] thick tunic still resists. 

It is to this combination of lesions, beginning by fatty degeneration and 
terminating in true aneurism with secondary valvular insufficiency, hyper- 
trophy and dilatation of the heart, that I have given the name Hodgson's ' 
disease, in honor of him who first described it. 

Indeed, Hodgson has so well described atheromatous degeneration of 
the arteries that the description sounds as if written to-day. 



trsusUted bj Breschet, p. 
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I "The inner Burbce of the arteries is converted ^ery frequently into a 
Boft, pulpy substance. Sometimes it presents tlie appearance of small 
MfiDed tubercles, sometimes its surface is irregular and brawny. This 
is found very oft«n in individuals suffering from aneurism. 

" One of the most frequent affections of the arteries is the accumulation 
of atheiTomatouB or purulent matter between the internal and middle coats 
o( the vessels. The diseased part is yellow, opaque, and usually a httle 
elevated. At times these elevations are considerable and very extensive, 
while in other cases they are circumscribed and present a tubercular or 
puBtular appearance. Upon cutting into them a substance may be ex- 
prased the consistence of which varies from that of cheese to ordinary pus. 

"An ulceration occurs sometimes at the surface of these elevations and, 
peoetrating the middle layer of the vessel, produces on aneurism. Cal- 
canons matter is deposited frequently in the centre of these eminences." 

And farther ou {page 22) Hodgson says : 

"In advanced age it is common to ^d tiie arteries studded ^th cal- 
cmoua matter, and the appearance of the vessel depends entirely upon the 
ntant of ^e deposit. Sometimes the internal layer presents numerous 
ine white spotB, while in other cases the calcareous matter is mixed with 
chtesy deposits. More generally it forms a sort of crust which crackles 
nnltT the finger like an egg-sheU. These incrustations have no particular 
shape ; they may form enunences which diminish the calibre of the 
teeseL" 

Hodgson has also given a perfect description of aneurismsl dilatation 
of the aorta and the resulting valvular insufficiency, 

"The disease consists of a permanent enlargement of the lumen of an 
ixiety and is accompanied usually by souie morbid change in its walls. 

"Its usual site is the ascending portion and arch of the aorta, which ia 
<iilated sometimes to on extraordinary degree, the dilatation beginning im- 
Qieiliately above the semilunar valves. The walls of the artery, thickened 
ic s remarkable manner and encrusted with calcareous and atheromatous 
matter, constitute the wall of the sac. Smaller pouches often develop upon 
tLe rides of the large sac and ore also encrusted with calcareous matter. 
^t other times the dilated walls appeEU" to have opened at some place and 
w aneurism ia engrafted, so to speak, upon the dilated artery. This cir- 
<^"Hcislanco may cause the disease to be mistaken for an aneurism, but in 
this case the place at which the neck of the sac begins is very evident, and 
iti Wall does not present the morbid appearances peculiar to arterial walls. 

"The dilatation often terminates abruptly at the arch of the aorta, but 
>t other times it diminishes gradually. Sometimes the dilatation is partial 
"U Occupies only one side of the vessel, forming a pouch like an aneurism ; 
out BQch partial dilatations rarely contain lonunated coagido. 

"This morbid condition is found more frequently in the ascending 
•wta than in any other vessel." 



k 






I 



L 



188 DISEASKS OF THE HSABT. 

Hodgeon also teporta sevei'al cases in which Becondary valvular msuffi- 
ciency developed, ae is illustrated by the following i — 

Obseetation XXXIV. — A vigorous man, aged sixty yeatB, comfdained for 
a long time of difficulty of reepiratioii, great oppression on the chest, and 
frequent palpitation of the heart. He was subject sometimes to synoope, 
ana preferred the recumbent position. The pulsewas very small, frequent, 
and intermittent While wiUking in his room one day, he suddenly fell 
to the floor and expired instoutly. 

The right ventricle was found to be soft and dilated. The aorta, en- 
lai^ed from its origin to the descending portion, formed a lai^e sac which 
readily admitted five fingei-s. This dilatation terminated gradually ; the 
wbUb were thickened and covered in several places by calcareous ridges and 
atheromatous deposits. 3?ie semilunar valves were thickened and aeparaled 
from one another. The enlarged left ventricle seemed healthy. 

Obbebvation XXXV. — A man, aged sixty years, had long suffered from 
symptoms of p\ilmonary disease ; liad frequent attacks of syncope, and the 
pulse was feeble and irregular ; sudden attacks of dyapncea, simulating 
asthma. He expectorated large quantities of mucus, and flnally died of 
dyspncea. 

The ascending aorta was extremely dilated, and formed a sac four 
inches in diameter. The dllatatiou began at theorigin of the vessel and ter* 
minated suddenly at the uiiddle of the arch. The internal layer was irreg- 
ularly thickened and covered with calcareous plates ; above the semilmmr 
valves were found two small sacs which were lined with a thick crust of 
earthy matter. The Bemilunar \-aIve8 were separated from one another on 
account of the dilatation of this port of the vessel, and they were thickened 
and retracted. The dilated aorta pressed 
upon the lungs, and the bifurcation of 
the trachea. 

Diagnosis of Jlodifson's Disease. — ^la 
the beginning, the disease is not weU 
marked, and, if it occurs in young sub- 
jects, may pass unnoticed, or be regards 
ed OS ami^mia, unless auscultation la caie* 
fully performed. 

This mistake is so much the more poe- 
aible, as the affection is accompanied by 
a certain pallor, and a knowledge of the 
exact situation of the aneemic murmur in 
tlje pulmonary m-tery is not very wid&- 
B^iread. 

Obsebvat[iin XXXVL — For ten years I have had under ray observation a 
woman who hns suffered, for that period, from a sUght pain behind the 
sternum, at the level of the second intercostal space. She was pale for 
time, but no anromic bruit was heard. The heart is healuiy, but 
auscultation discloses a murmur corresponding exactly to the asoending 
aorta, from its origin to its exit from the pericardium. 
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The bruit is systolic, oontmuing throughout the entire period of sys- 
tole ; it is followed by ^e normal semilunar dick The murmur is very 
soft, but nevertheless very strong. Nothing is heard over the pulmonary 
art^ ; in addition, the bruit is not modified by change of position, arrest 
of respiration or exercise. Finally, it has the permanent character of 
organic murmura It is due to roughness of the origin of the aorta. 

When thus limited, endaortitis in a young subject may last for a long 
time without bad effects. This is not true of Hodgson's disease, i.e., fatty 
degeneration of the aorta, with its sequences. This will form the subject 
of the following chapter. 



CHAPTER XX. 

SYMPTOMS AND DIAGNOSIS OP HODGSON'S DISEASE, OB PAITT DBGEN- 
ERATIOS PBODUOING TRUE ANEUEIBM OF THE ORIGIN OP THB 
AORTA. 

Befobb Hodgaon'e disease can be distrng^sbed, it ie usually characterized 
hj the functional disturbances of cardiac disease. At first, dyspocea on 
efibrt ; this is particuLu-ly well-marked on going up-atairs. The dyspnceft 
may he absent while the patient is waltdng on a level surface. Attacks OF 
vertigo due to cerebral anEcmia may also be present. 

Apart from these phenomena, the attention is usually attracted at first 
by the condition of the arteriea. The radial is found to be large, hard, 
destitute of elasticity, little dilated by the cardiac pulsation, ocd resisting 
the pressure of the fingers; moreover, the artery is sinuous. If the neck and 
chest are bared it is found that the arteries are large, sinuous from elon- 
gation, BO that they are curved even during extension. The elongation of 
the arteries can also be observed in the arch of the aorta. 

In the normal condition the ascending aorta does not pass beyond the 
right border of the sternum, and is 16 to 20 mm. below the sternal notch. 
■When the vessel dilates, it passes beyond the border of the sternum, and 
may be recognized in tlie second and first right intercostal spaces by pal- 
pation, the cardiograph, and percussion, and at the same time it may reach 
the sternal notch or even extend above it This dilatation causes displace- 
ment of the principal artencs. I have seen a case in which the right sub- 
clavian artery no longer was given off from the innominate, but directly 
irom the aorta. I have also seen the left subclavian pushed to the left, so 
that it formed a considerable curve upward before reaching the clavicle. 
The thyroid arteries may also be displaced. 

The caUbre of these vessels also enlarges, and the thyroids may enlarge 
to such an extent as to resemble their appearance in exophthalmic goitre. 

The aorta and large vessels present a thrill which is observed not alone 
in the vessels, but also in the surrounding organs. Thus, it is felt some- 
times over the middle and upper portions of the sternum, and more fre- 
quently still above the sternal notch. 

Hope has observed that the purring thrill is often more marked in 
true than in sacculated aneurism, on account of the absence of stratified 
clots in the former. 



Aa the dilatation ia usually arrested before the end of tiie curve of the 
aorta, the arteriea originatiDg from the right side undergo dilatation, 
while the others do oot, so that the piilse is unequal on the two sides. 
On the other hand, the irregular diatribution of the atheromatous patches 
may cause obstruction of any veasel, so that the alteration of the pulse 
may be observed either on the same side as the true aneurism, or on the 
opposite side. 

'When the difference in the two pulses is not perceptible to the touch, 
it may be detected by the Bphygmograph, as ia shown by the following 



Obssrvation XXSVIL ffodgaoii'a Disease. — Sister P , aged sixty-six 

years, entered the hospital October 20, 1872, 

Examination of the heart in thia patient, whoae Tesaels generally were 
atheromatous, gave the following results ; 

Apex-beat in the fifth intercoat^ space, 10 elm. from the median Une ; 
upper border of liver corresponds to the fifth cartilage ; vertical border of 
heart is very near tlie sternum, 2 ctm. from the median hue ; the inferior 
border is alighUy obUque, 

Auscultation shows dull murmurs at the apex ; in the aorta the mur- 
murs are weak. Nothing found over the tricuspid valve or pulmonary 
artery. The left radial pulse is weaker than the right. 

Percussion shows dulness behind the sternum, and in the first right 
intercostal space. Auscultation in these parts occasionally reveals consid- 
erable intensity of the murmurs. Here the dilatation is well shown by the 
arterial atheroma, the tUfference between the two pulses, and the dulness in 
the upper port of the sternum and the first intercostal space. The follow- 
ing traces represent the two pulses : 




Obbertation XXXVUL Aneurismal Dilatation of the Aorta: Hodgson's 

Diaeax. — B , of a very vigorous constitution, enjoyed perfect health until 

fiifi age of Beventy, with' the exception of occasional slight attacks of gout. 
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I^et year be began to experience Bome difficulty of breatbing ; this year hs 
presents marked cardiac dyspnoea, and cBdema of the lower Uinbs. 

Apex-beat in the eizth intercostal space, 12 ctm. from the median line ; 
border of liver corresponds to fifth cartilage ; vertical border of heart is 3 
ctm- from the steruimi ; veiy great obliquity of lower border. Hypertro- 
phy of the heart is therefore present, and is confined almost exclusively to 
the left side. Auscultation ahows a soft Hyatolic murmur at the apex. 

"Where the aorta extends to the right of the sternum, a loud murmur 
is beard and occupies the first three intercostal spaces. Its mnfiimitn of 
intensity is situated in the second intercostal space, in which it is heard 40 
ctm. from the right border of the sternum ; 
the bruit is proMtgated a httle into the 
right carotid. The murmur is also in- 
tense to the left of the sternum, but never- 
theless becomes weaker in the first three 
left intercostal spaces, and is beard feebly 
over the entire ventricle. At the apex ia 
found a triangular focus, the apex of which 
is directed toward the axilla ; this murmur 
is purely systolic, and is followed by a 
very distinct semilunar diet. Nothing is 
heard over the tricuspid, the jugulars, or 
' the puhuonary artery. Percussion shows 
dulnesB over the entire area of the mur- 

The right pulse is larger than the left. 
The diagnosis is easy ; dilatation ol the 

k ascending part and of a portion of tlie 

transverse part of the aorta. The murmur at the apex is produced by the 
mitral, and is probably due to insufficiency caused by dilatation. 
The patient died at the end of the year fi'om cardiac cacbexia. 

As is evident from these cases, the disease is characterized by dulnesa 
over the upper part of the sternum and the right lung. This dulness ia 
very characteristic when there is no pulmonary lewion in this locality. 

We \t-ill now examine the character of the miurmurs somewhat more 
carefuUy. 

1. Topography. — The bruit extends in the beginning to the right bor- 
^L der of the stemtun, in the second intercostal space ; as it becomes mora 

^M estensive, it is heard more and more in the second intercostal apace. It ia 

^^ remarkable that this bruit has a greater tendency to spread in width than 

^U in height It is often found i ctm. from the right border of the sternum, 

^M although it does not extend into the first intercostal space, and still lesa 

^H into the right carotid. 

L 



Observation XXXE. Hodgson's Disease. — S. D , seventy-one years 

of age, entered the hospital October 12. 1872. The apex of the heart ia in 
tlie sixth intercostal space, 9 ctm. from the median hne. The border of 
e liver cannot be determined on account of a alight effiision in the right 
pleura : this is also true of the vertical border of the heart. The radial 
arteries are sinuous and atheromatous. Auscultation reveals shght pro- 
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longation o( the first sound at the apei. A blowing murmur ia beanl, par- 
ticiJarly in the second right intercostal epaoe. is prolonged to the right, 
and ia accompanied by duhiesa in thia region. The murmur ia ayatolic and 
Mlightly rough. (Fig! 75.) 

Obsebvation XL. — J. G , aeventy-one years of age, entered the hos- 
pital March 14, 1872. Ajjex-beat in the fourth intercostal space, 12 ctm. 
from the median line. Tde upper border of the liver corresponds to right 
fifth cartilage, lower border of beai-t is horizontoL The arteries are athei-o- 
matoue. Dulness is present in the right second intercostal space, and a 
murmur which extends to the right of the sternum in the second inter- 
costal space ; it begins 1 ctm. from the right edge of the stemiun and ends 
at 5i ctm. from this point. It is prolonged a httle into the first iutercostal 
- ^lace, but not at all into the vessels of &e neck (vide Fig. 76). 





Obsixvation XLL General Arterial Sclerosis ; AortK Dilatation, wUh 
Jioughties9 of the Aortic Valves, and the Origin of the Aorta ; Considerable 

Hyperlrophij ; SfHral Insufficienci/ from DHatatwn. — P. L , aisty-two 

years of age, entered the hospital January 18, 1879. The affection began in 
February, 1877. The patient states that he was then seized suddenly with 
dyspncea, and was confined to his room for a week. He then attempted 
to return to work, but was only able to work occasionally until January 2, 
1879, when he waa compelled to give up entirely. 

Upon admission to the hospital, the patient was aufiering from dyspnoea, 
with cyanosis and cedema of the lower limbs. 

Apes-beat of the heart in the sixth intercostal space, 16 ctm. from 
the median Une ; upper border of Hver in normal situation ; the apex is 6 
ctm. below the hepatic bortler. The vertical border of the heart corre- 
sponding to the right auricle ia 1 ctm. from the right border of the 
Bt^mum. 

Hence there is chiefly ventricular hypertrophy, particularly of the left 
ventricle. 

Auscultation ahowa a blowing murmur at the apex, which occupies this 
region and extends several centimetres toward the axilla. The murmur is 
systolic, begins with the imi>ulae of the apex, lasts throughout the systole, 
oovers the second sound, aud is heard isto the greater period of silence 
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(paradox systolic blowing murmur). The murmur is soft ; pulse 88, and 
regular. Nothing heard over the other orifice& 

The lungs are oedematous in the lower part of the left» and whde of tiie 
right lung (fine crepitant rales). 

Under me influence of digitalis the urine increased in quantity, and tiie 
dropsy and dyspnoea dimini&ed to a certain extent. 

A second examination (January 30th), gave very different results ; the 
pulse is regular and has become hunger ; ihe arteries are large, sinuoos» and 
present the phenomenon of Corrigan's visible pulse. Examination of the 
aorta at its origin reveals a blowing murmur situated in the right second 
intercostal space, and extending 6 ctm. firom the ri^ht border of the ster- 
num. The bruit is rough, systoUc, and ceases at me dosure c^ the semi- 
lunar valves. 

The diagnosis is now complete, viz.: general arterial sclerosis, dilatation 
of the origin of the aorta ; roughness of the inner wall, beginning at the 
orifice, wi&out insufficiency of me valves ; mitral insuf&cien^. 

The condition remains the same during the montti of l^ebruaiy. In 
March the dyspnoea became more severe, but again improved under digi- 
talis, and on April 2d the patient left the hospitiX 

March 8d he returned, suffering from considerable dvcfpncoa and intense 
pulmonary congestion. The heart beats feebly, and tne asystole appears 
to be the cause of the pulmonary congestion. The patient continued to 
fail, and died on November 13, 1879. 

The autopsy showed considerable hypertrophy of the heart {weight 845 
granmies) ; me walls are considerably thickened, particularly tnose of the 
left ventricle. 

The aorta is dilated firom its origin ; the dimensions are norma], imr 
mediately above the semilunar valves, but they soon increase. The brachio* 
cephalic trunk is dilated, its circumference at its origin being 60 mm. 

The aorta is still elasitic but contains rough, projecting patches. 

The semilunar valves are thickened, particularly me nodules of Arantiu& 
There is undoubtedly slight insufficiency, and this explains the fact that 
toward the last we thought that we heard a systoUc descending murmur. 

The cavity of the left ventricle is considerably enlarged and there is 
mitral insufficiency from dilatation. 

The right heart is enlarged, and its walls hypertrophic ; the valves of 
the right side are normal. The Uver and kidneys are congested. 

In other cases the dilatation is more marked in the transverse portion 
of the aorta than its ascending portion, and then the aorta is often per- 
ceptible above the sternal notch. The roughness of the calcareous patches 
then gives rise to a transverse bruit situated at the upper part of the 
sternum ; though often simple, this murmur is sometimes double. 

Finally, when the dilatation is considerable, the bruit may extend be- 
yond the left border of the sternum. 

It only remains to say that the systolic aortic murmur is propagated 
very little toward the apex, where it produces merely a slight prolongation 
of the first sound. 

2. Period of Occurrence. — The bruit begins with the ventricular systole, 
lasts during the entire systole, and is arrested at the moment of the semi- 
lunar dosiure. 



According to Noiit Ou^neau de Muss^-,' the eecond sound is even more 
intense than that -which I have desci-ihed as occuniag in the puhuonaiy 
artery when an anwmic blowing miuiiiiir is produced. He states that it 
may be compared to the noriual secoud aound as the amphoric souffle to 
the bronchial soufQe, and that the word tympanitic appears to apply 
better than any other to the Beusation 'n'hich this murmur may produce. 
I have not obsen-ed such an intensity of the souud aB that described by 
this writer. 

Usually the second sound persists and is not replaced by a murmur. 
It may disappeai* under two conditions : 

In the fij-at, it may simply be masked by a blowing murmur produced 
by the sharp projection of a calcareous plate, which gives an ascending 
murmur during systole, and then a sometimes loud murmur when the 
blood flows back to close the semilimur valves. At least I have seen a case 
in which a. projection of this chai-act«r produced a double blowing mur- 
mur in the aorta without aortic insufficieQcy. In the second, the aortic 
dilatation produces insufficiency of the valves from the simple enlargement 
of the vessel. 

3. Timbre. — In the beginning, when the artery simply yields and there 
are no projecting atheromatous i>atche3, the dilatation is indicated rather 
by dulness on percussion than by the pres- 
ence of murmuTB, which ai'e dull and with- 
out a blowing character. 

As the aorta becomes more and more 
calcified, more or leas rough blowing mur- 
murs are gradually produced. The bruit 
due to insufBciency presents its ordinary 
characteristics of softness and depth. 

Little by little the h\-jjertrophy of the 
heart, especially of the left side, increases ; 
the apex is felt in the sixth intercostal \ 
space and is removed farther from the iii 
dian line. 

The right heart is but little aflfected, i 
is shown by the fact that the right cardiac '" ' ," 

angle is not lowered and the vertical border is brought nearer to the 
stetnom because the heart is drawn to the left. This displacement is 
shown by the schematic figure. 

It is seen that the heart has turned, ho to speak, around the attachment 
I of the inferior vena cava, the most fixed point in the cardiac region. 

The rotation around this point occurs from above downward, as we 

' Noil OD^neaa de Mossy : Siir la dilitation cytindrique de I'aorle atcendftiile et gar 

\ on^etkn tjmpttainae du seooad bruit cnrdituiue dans cettu affeotioa (Fraooe 

(JUdiokle, Novcnibr., H, ISTDj- 
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have seen it oceiir transversely from before backward in emphysema, from 
behind forward in effufiiona into the left pleura. 

Ab the hypertrophy of the heoil in these cases is attended with dilata- 
tion of the cavities, the time comes when the mitral valve, although healthy, 
becomes insufficient from dilatation, and a systolic blowing murmur ap- 
peara at the apes with alt the qualities of a local bruit 

I will revert at a later period, ajjropos of h\'pertrophy with dilatation, 
to the characteristics of mitral insufficiency without lesion as the result <rf 
dilatation. 

The pulse in Hodgson's disease presents the characters of atheroma 
(iiWe Figs. 72 and 73). Furthermore, the two radial pulses are usually un- 
equal {i.'i'le Figs. 78 and 7Dj. The characteristics of insufficiency are leea 
marked than in Corrigou's disease. , 

Fiu, 7R.— Hipht RndW muo. 
Flu, 7U.— Ult BikUuI I'ulM. 




CHAPTER XXI. 

HODGSON'S DISEASE.— (Con(JH<(»(.) 
CoUPBESSKUf OF AlMACENT OkGANS — CoUBBE — DURATION — TERMHiATlON — 

Etiology. 

The superior vena cava ia ilie first organ to be displaced by the aorta dur- 
ing the development of true aneurism. In fact, this vein is in iaunediate 
relationship with the great sinus of the aorta at poiuts vrhicii are the first 
to be attacked by Hodgson's disease. This eompi-ession of tlie vein, or 
rather its being pushed away, is not attended generally with any great dis- 
turbance, as the anatomical conditions of the superior vena cava give it a 
certain fcicility of displacement which enables it to escape compression. 
It does not become inflamed from the contact of the true aneurism, while 
the contact of a false aneurism may caui^e adhesive phlebitis and obhtera- 
tjon of the superior vena cava 

This does not hold ^ood with regard to the trachea. Monneret and 
Delabeye ' state that compression of th« trachea by a dilated aorta has 
given rise on several occaaions to an affection of this canal, and has rendered 
tracheotomy necessary in order to reheve attacks of suffocation. 

Compression of the trachea is, in fact, one of the comphcations of aortio 
dilatation, as the spinal column does not; permit the trachea to recede to 
any great extent from the dilated vesseL 

At first the opposition of the trachea against the vertebral column doea 
not give rise to any respiratory disturbance, although it is charocteiized 
by a remarkable stethoscopic phenomenon, viz., the transmission of the 
tracheal sounds to the spine. Tliis results in a ti-acheo-bronchinl blowing 
miuinur, presenting the rhythm of respiration and Umited to the first few 
dorsal vertebra), particularly the fourth. 

I have not found this important symptom mentioned in any treatise on 
auscultation, but I have observed it on several occasions. The following 
case will serve as an illustration : 

Observ.^tion XLTI. — William J , aged seventy years, entered the 

hospital Jtme 2, 187'2. He complained of difficulty of breathing, and the 
examination of the heart gave the folloi\-ing i-eaults : 

' Compendium de Hideoine, t. L, p. 182. 
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Apes-beat in the fifth intercostal space, 105 mm. from the median 
The upper border of the hver coirespODda to the insertion of the fifth car- 
tilage ; the vertical border of the heart is 2 ctm. from the right border of 
the Htfimum. Hypertrophy of the left heart with dilatation of the right is 
therefore preseut. 

Percussion shows dulness extending into the first and second intercos- 
tal spaces. Auscultation of the aorta in this situation reveals a rough 8,i-s- 
tolic murmur, moat marked in the second space. Nothing abnomml over 
the pulmonarj- artery or mitral valve. 

At the xiphoid appendix is found a s^'Stohc blowing murmur running 
along the length of the heart at this level, very loud at the cartilage, and 
accompanied at timea by a reduplication of the second souud. The dilated 
cervical veins pulsate. These arc the s;v'mptoms of dilatation of the ascend- 
ing aorta (dulness and a rough murmur with the first sound in the light 
second intercostal qiace), with left hj-pertrophy and dilatation of the right 
heart with tricuspid insufficiency from dilatation. 

The dyspncea was not very intense. Nevertheless, although no pulmon- 
arj' lesions were present, I found i>osteriorly, at the level of the upper iM>r- 
tion of the dorsal spine, a tracheo-bi'onchial blowing mnrmur limited to 
the vertebral column and always presenting the respiratory rhythm. Thera 
was also inequahty of the two pulses. 

It will be found that the latter symptom also occurs in false, Bacculat«d 
aneurism of the aorta. 

In October, 18G8, I had occasion to observe a patient at the Chants 

under similar conditions. The dilatation affected the transverse portion 
of the arch and was characterized by a transverse double mturmur in tbfr 
sternal notch ; a tracheal murmur was heard over the fii-st dorsal vertebne. 
In this patient there was considerable compression of the trachea and the 
respirator)- nerves. Prof. G. S^e, under whose care tlie patient fell in a 
few days, thought it necessary to perform tracheotomy, but the patient 
died during the operation. At the autopsy it was found that the compres- 
sion was produced by dilatation of the transverse ixirtion of the arch. 

Course, Duro/ion, Termination. — Hodgson's disease almost always begins 
gradually. Even when the dilatation is perceptible and demonstrable by 
characteristic signs, slight dyepuusa alone is produced, and the patients 
act like all others eufiering from atheroma of the vessels. 

They may remain iu this stage for a long time, when cardiac cachexia 
develops at a certain period and progresses very rapidly. This aggrava- 
tion is almost always due to albunmiiiria from interstitial nephritis. 

Even sudden death may occui-, as in primary aortic insufficiency (Corri- 
gan's disease). 

The disease usually is due to the same causes as atheroma, viz., ag^ 
gouty constitution, and alcoholism ; to these must be added the nee of 
tobacco. 

The youngest of the patients under my observation was sixty years old. 
I liave observed a number of cases in which gout woe the etiological factor. 
Among the poor and in hospital practice, alcoholism is the principal causa 
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of the disease. I have also observed a case in which the disease was traced 
to the iibuae of tobacco, which bo often gives rise to angina pectoris. 

Obseevation XT.TTT, Hodgson's Disease prodiwed by TfAarcri. — V 

consulted tne in ia74 concerning vertigo and a feeling of oppreBsion. I 
found Hodgson's disease, dilatation of the ascending aorta, and hypertrophy 
of the heart without valvular lesion. Thinking that the cause lay in his 
abuse of tobacco, I restricted him to two cigai-s daily. 

Three years later the patient ixgnin consulted me. I found a large, 
hard, bounding pulse with artenal locomotion, and the visible pulse of 
Corrigan- The heart was hypertrophied witliout valvulni" lesion. Auscul- 
tation of the aorta showed a hard, rough blowing murmur with its maxi- 
mum of intensity in the second intercostal space along the right border of 
the sternum. In this space the murmur extends from the median line to 
4 ctm. beyond the right border of the Btemum. In tlie third space the 
murmur is also marked, but only near the steiiium. It is not heard in the 
lirst intercostal space. 

The patient suffers from vertigo, oppression, flatulent dyspncea, and 
some failure of sight ; the legs ore swollen at night Neverflieleas the 
patient has improved greatly since he haB reduced his allowance of tobacco. 
He can now attend to his business, while this was impassible when he lirst 
consulted me. 

Syphilis constitutes the fittli cause of Hi>dgson'B disease. Lancereaux 
thinks that these syphilitic vascular lesions may be diatingmshed from ordi- 
nary atheroma by the following characteristics : 1, the subject is syjih- 
ilitio ; 2, the lesions attack by preference the cerebral arteries, while ordi- 
nary atheroma affects the large vessels — the aorta, splenic, mesenteric, and 
renal arteries ; 3, the subject is still young, while atheroma generally 
attacks individuals who have passed the age of sixty ; 4, there is often a 
certain symmetry in the lesions. I thini that I have observed two cases 
in which the dilatation was due to syphiiis. The following is the history 
of one of these cases : 

Observation XUV. True A}ieiirism of the Aorta, probably of Syphi- 
litic Origin, very miieh Improved under Treatment. — 1> , aged aisty-one 

years. In 1846 he contracted syphilis. When the patient saw me in 
October, 1877, he complained that for three months he had suffered from 
a fixed pain to the right of the sternum and accompanied by palpitation of 
the heart Upon examination a slight projection was found at the level of 
the right third cartilage ; a marked impulse to the right of the sternum. 

The apex-beat was situated in the fourth intercostal space (the thorax ia 
verj' long), 12} ctm. from the median line ; the liver corresponds to the in- 
sertion of the fifth cartilage. No cardiac or aortic murmur. Antisyphilitio 
treatment In three weekB the pain and palpitation had disappeared ; 
slight dif&culty of breathing alone remained. Upon examination the 
prominence appeared to be increased ; it seems to elevate the second, 
third, and fourth right cartilages. The tumefaction is 6 ctm. long, 6 ctm. 
wide, and projects 1 ctm. 
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This region is dull on iiercuBaion and is the eite of evident expansile 
luoTements, though much less than formerly ; they are moat marked in the 
fii-at intercostal spftce ; no murmur heard upon auscultation, 

When the patient hes down he Bufters 
from dyapncea and violent cougL Upon 
auscultation feeble respiration ie heard 
undoi- the light clavicle. A tmcheal blow- 
ing murmur is heard upon the vertebral 
column, over the first nine dorsal vertebra?. 
Deglutition is difficult Finally, the 
pulse is large and bounding, stronger on 
the left side tliau on the right 

Antinyphilitic treatment was continued. 
I Tlie patient returned three weeks later 
\ (June 13th), considerably improved ; the 
I pi-ojection of the ribs has disappeared. 
I Shght oppression is still present in the re- 
cumbent jMstiire, but deglutition is easy. 

A mouth lftt«r the patient is merely 
annoyed by the cough ; he can walk op a 
flight of stairs with ease, 
October 1st. the patient is perfectly satisfied with regard to his condition. 
No pain or palpitation. Slight pulsation still felt along the arch of the 
aorta ; this is felt less upon appHcatiou of the hand than of tlie head in 
auscultation ; no murmur. Very little difficulty of respiration, except iu 
dorsal decubitus ; frequent cough with expectoration. Ovei' the left upper 
lobe posteriorly is heard a blowing munnm- iu iuspiration, having the tim- 
bre produced by compressed bronchi ; no dulness. 
The patient then passed out of my obsei-vation. 





LESION OF THE DEJICENDINQ PORTION OF THE THORACIC AORTA. 

Is proportion as tlie distance from the orifice of tbe aorta increiwes, the 
leeioDB produced hy atheroma diminish iu extent nud inteutiity. The dis- 
eoBSB produced b_v these lesions are, therefore, much rai'er, and the great- 
ert reseiTe must be exercised in making a diagnosis. But that this is 
possible ia illusti-ated by the following case ; 

Obsehvation XLV. — M , aged fifty years, entered the hospital Api-il 

19, 1877. The patient has a strong conatitutioa ; has been a vamisherfor 
the past twelve years ; for five years presented symptoms of alcoholism. 
Marked tremor of upper hmbs and head ; occasional headache at night. 

The affection on account of which tlie patient entered the hospital be- 
gan suddenly four months ago. She complained of pain in the chest, 
slight oppression, and a moderate cough. A painful point appeared gradu- 
ally to the left of the sternum a little above the breast. These symptoms 
increased until the patient entered the hospital. 

Physical examination on admission gives the following results : 

M^ked development of the subcutaneous veins at the level of the right 
and left second ribs, especially on the left side ; alight projection of the 
left second and thir<l costal cartilages. Pulse 80 per minute and regular ; 
it is hard, from the condition of the arterial walls. 




Apex beat of heart in fifth intercostal space, 10 ctm, from the median 
le : upper border of liver corresponds to origin of fiftli costal cartilage ; 
pulmonary resonance extends to right border of sternum. The apei is 
much lower than the upper border of the hver (on account of the great 
obliquity of tbe ribs), and the obhquity of the inferior bonier of the heart 
indicates hypertrophy confined chiefly to the left heart, 

t Auscultation at t)ie ujiex shows two dull sounds at almost equal inter- 
i, without any blowing murmur. 
The situation of the enlarged veins and the elevation of the cartilages 
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would lead us to believe that the lesion is situated at the origin of tha 
great vessels. 

Auscultation over the right second intercostal space discloiies no bruit. 
In the vessels of the neck on the right side ia heard a slightly rough, 
continuous bruit 

Auscultation of the second and particularly the third left intercostal 
spaces reveals a strong blowing murmur corresponding to the second 
HOund ; its maximum of intensity is found at the sternal insertion of the 
left fourth cartilage. Careful attention shows that the murmur is double ; 
the valvular chck is not heard. 




The differential diagnosis Hes between a lesion of the pericardium, the 
aortic orifice, the arch of the aorta, and the pulmonary artery. 

As the murmur is double, superficial, anil slightly grating, we might 
think of a lesion of the pericardium. But this is tmx^robable for the follow- 
ing reasons : 1, we must then admit that the pericarditis was chronic from 
the beginning ; 2, the pulse is not frequent ; 3, there is no thrill ; 4, the 
murmur is propagated along the sternum and ascends toward the left ca- 
rotid, while it decreases markedly in the lower part of the st«mum, tha 
usual site for the maximum of int«nBity of pericardial murmurs. 

The diagnosis of aortic insufficiency is negatived for the following rea- 
sons : the murmurs in this affection are not situated usually to the left of 
the Bt«mum at the origin of the fourth cartilage ; in addition, the spbvg- 
mographic trace is that of arterial atheroma, not that of insufficiency. 

Let us consider the third tlieoiy. We have to deal not with an affec- 
tion of the convex surface of the arch but of the left or concave surface^ 
Now, a number of cases have been reported, particidarly in the treatise of 
Purosiez, in which a lesion of this locality (to the left of the stemiun, in 
the third intercostal space) has given rise to exactly similnr phenomena. 
This hj-pothesis would explain very well the elevation of the ribs and the 
development of the varices. 

The theory of a lesion of the pulmonary art«ry, characterized by insuffi- 
ciency alone, need scarcely be discussed. This affection is extremely rase, 
and has never been met with alone. 

In conclusion, the diagnosis appears to be a lesion of the arch of the 
aorta, situated probably on the left side of the vesseL 
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The autopsy, made ahortly afterward, coniirmed the diagnosis. The car- 
diac orifices were entirely intact The lesion consisted of atheromatous 
degeneration of the arch of the aorta, its maximum being found at the 
level of the descending aorta beyond the origin of the left subclavian. At 
this point the plaques are rough and calcified, including the entire circum- 
ference of the artery, and forming here a rigid tube with a rough surface. 
There were one or two veiy smooth patches in the ascending aorta. 

To recapitulate : careful examination enabled us to determine that 
hypertrophy of the hearty accompanied by a double blowing murmur at the 
level of the third left costal cartilage, belonged in reality to an affection of 
the descending aorta, and this diagnosis was substantiated by the autopsy. 



CHAPTER XXm. 

AFFECTIOKS OF THE EIGHT HEART. 

"While congenital or rather iutrauterine lesions ai-e relatively common in 

tlie right heurt, they are rare in the left. After birth, organic lemons in 
the right heart bewjme very mre ; tte majority of writers state that they 
constitute about two per cent, of cardiac lesions. A distinction must b« 

3 this respect between ea<locarditiH of tlio ripht lieart producing tri- 
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Fio. m.— The Right VfiiCrielc, 

cuspid insufficiency, and dilatations of this side leading to relative insuffi- 
ciency. If the latter ia included among the lesions of the heart, the pro- 
2iortion becomes much greater, since every chronic cardiac disease give« 
rise, at a certain period, to dilatation of the right heart and relative tricus- 
pid in8ufficieuc\'. 

Anatomimi Data. — The right ventricle is situated transversely in front 
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of the left ventricle, and, witb the right amicle, couetitutea the anterior 
Burface of the heart, with the exception of the apex. 

The right veutricle forme a triaugulnr pyramid, which overlaps, as it 
-n-ere, the left heart. The latter projects ou the left side at the apex ; the 
right auricle projects on the right aide. 

The ventricle presents three sui'facea and three borders. The anterior 
surface is vertical and constitutea the anterior surface of the heart, and, at 
the same time, the infundibulum of the pulmonary art«rj'. The inferior or 
diaphragmatic surface of the heoi't ia divided into two equal parts by the 
interventricular groove, of which the right ventricle oecupiea the ant«rior 
half The posterior surface is foi-med by the groove. 

The cavity of the ventricle does not correspond to its external shape. 
The apex is entirely filled by a network of columnte ooniefr of the second 
order, and if the anterior columna of the first order ia lifted up, the c^rity 
is found to be ovoid, or rather pj-riform in shape, the apex i-orrespondiug 
to the infundibulum of the pulmonary canal, the base to that portion of 
the ventricle situated in front of the tricuspid valve. 'SAIieQ the anterior 
wall is removed, care be- 
ing taken not to disturb 
tlie columna of the first 
order which is inserted 
into it, a vertical mem- 
brane of a (an shape is 
found to start from the 
almost vertical line which 
forms the anterior por- 
tion of the auriculo-ven- *"'" "'-■r^'"-"' ^ '"- '^'^'^ '« «*" 
tricular orifice. This membrane is the anterior tricuspid valve, and fulfils 
almost entirely the functions of this valve. To the left or free border of 
this valve are attached the chordie teadinn', the majority of which pass 
downward and to the left to the columna camese of tlie fii-nt order. This 
columna is inserted into the anterior wall below, near the inferior Ixirder 
of the heart, and near the apex, or rather into the columnoi which occupy 
this region (Fig. 83). The other papillary muscles are very short, and vary 
in number and shape. 

The posterior valve adheres on one side to the posterior part of the 
auriculo-ventriculoi- orifice, and upon th* other Iwrder it receives the ten- 
dons of the posterior papillary luuscles, and some chordni which ore in- 
Bert«d directly into the auriculo-ventricular groove. In addition, it receivea 
two or three tendons of the anterior principal columna. 

If the tricnsjnd valve is spread out, it is found to be shoi-t and composed 
in great part of intersecting tendons (Fig. 84). The principal leaflet di- 
vides the carity of the ventricle into two parts, an anterior or ventricular 
cavity and a post«rior or auricular cavity. 
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The anterior cavity is pear-Bhaped, and its small extremity ■ 
to the infundibulmu of the pulmonary artery. The large extremity is 
found in the middle portion of tlte ventricle, in front of the anterior valre 
and anterior papillary muscle. It seems that the cavity of the right tcu- 
tricle, instead of being i>arallel to the left, has undergone a rotation upon 
itself, 80 that the apex, instead of corresponding to the apex of the beirt, 
has been directed toward the pulmonary artery (Fig. 
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The cavity la bounded at the apes by columnce earner of the aeoond 
order, and by a muscular bundle which starts from the base of the anterior 
papillary muscle and ascends vertically ujwn the interventricular groove. 

On the side of the base of the cavity is also found a considerable mua- 
cular bundle, called by Marc S^e the compressor muscle of the tricuspid 

As in tlie left ventricle the posterior portion is concealed by the co- i 



luiunie and the valve, bo in the right ventricle the auricular portion situated 
behind the valve only eiista toward the base ; to the right of the project- 
ing portion of the groove behind the anterior valve it is filled by the two 
complementary ralvea and coluninffi comeio of the first order. 

If the heart ia opened carefully, the clots in the right ventricle are 
always found separated into two layers : tlmt of the ventricular portion, 
which is pear-shaped, the small extremity being engaged in the pulmonai7 
cannl ; then below the valve a block clot, which occupies the right auricle, 
the right auriculo-ventriculai- ori£ce, and the auricular portion of the right 
ventricle. 

The play of the valves ia thus clearly indicated. The venous blood, 
entering the right auricle from the superior and inferior venm cavse, takes 
a horizontal dii-ection, and, at the movement of diastole, passes through the 
auricular orifice into the ventricle, raising the anterior valve, which it sepa- 
rates from the septum. Then during systole thia anterior valve tends to 
become applied against the septum, the nuricular port is concealed by the 
approximation of the columnn) earner, and the blood takes the direction of 
the pulmonary artery, being thrown in this direction by the contraction of 
the muscles which I have described above. These views have been fully 
confirmed by the investigations of Marc Sea 

In conclusion, the orifice of the inferior vena cava corresponds to the 
insertion of the right fifth cartilage into the sternum ; the external border 
of the right auricle forms the vertical border of the cardiac triangle, and 
is situated l^- ctm. from the right edge of the sternum ; the auriculo-ven- 
tricular orifice corresponds to an obhque line from below upward and from 
right to left, starting from the insertion of the right fifth cartilage into the 
atemum, and terminating near the sternal insertion of the third left costal 
cartilage ; the most projecting jxirtiou of the heart con-esponds to the left 
border of the sternum, from the third to fifth cartilages. 



ExDOCABnins of the Right Heaht — iMauTFicumcv and Stenosis of tbb 
RiOHT Adriculo-ventkiculab OwncE. 



Endocarditis of the right heart is rare, especially when unaccompanied 
by that of the left heart. 

Endocarditis vegetans attacks the right heart in the same manner that 
it does the left, first upon the edge of the valve, then upon its auricular 
Borbce. 

Sclerotic endocarditis is observed much more frequently ; the valve 
may be thickened and no longer closes the orifice completely. Bouyer has 
pven the following description of this lesion as observed at the autopsy ; 

"Upon its inner surface, between its insertion and fringed border, the 
tricuspid valve presented an annular vegetation of fibru-cartilaginous hard- 
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neBS and white color, two lines in height, directed toward the auricle and 
tearing readily under the pressure of the finger. By this arrangement 
the valve formed a circular orilice two or thiee lines in diameter, constantly 
open, and which, in addition to obsh-ucting the flow of blood from the 
auricle into the ventricle, also permitted the refltix of blood into the 
auricle. " 

Ulcerative endocarditis may also occur in the right heart as it docs in 
the left. 

The general symptoms of tricuspid lesions are similar to those of mitral 
diHense, with some differenceB resulting from the difference of function. 
The B^-mptoms consist of dyspntea on 
etTort and palpitation of the heart. The 
pulse differs from the mitral jmlse inas- 
much as it remains regular and fulL Upon 
exiunining the heart the apex is not found 
to be lowered, but the hepatic angle ifl 
depressed, so that the obliquity of the 
lower border of the heart diminishes- At 
e time the vertical border seems to 
be separated from the edge of the sternum. 
The purring thrill is not felt on palpation 
if the tricuspid valve is alone affected. 

The following are the characteristics 
of themiu'mur as heard upon auscultation. 
The blowing murmur produced by en- 
docai'ditis of the tricuspid valve is heard 
upon the lower part of the sternum to tlie left, under the left border of 
this bone 1 ctm. from the median line, and in the inner part of the left fifth 
intercostal space. Its area is usually very hnut«il, being scarcely larger 
than a five-frauc piece. It is not propagated to the apex. 

The miu-mur begins with systole, covers the first sound and almost tlld 
entire lesser period of silence, but leaves the second sound intact ; it is 
usuiUly rough in character. 

The situation of the murmur in the region of the tricuspid, and ita 
absence at the apex, suffice for its recognition. It is also intermittent, i.e^ 
it is present on some days, absent on othera 

The following case will serve as an illustration : 

OBSERVATroN XLVI. — A laundress, aged twenty-four years, haa com- 
plained for some time of palpitation of the heart and marked diminution 
of the menses ; the latter finally ceased entirely. Five months after tlie 
appearance of the first symptoms the abdomen began to enlarge. 

Present condition (August 24th) : face pale and ifidematous ; general 
anasarca ; difficult respiration : cough with mucous expectoration mingled 
with bloody streaks. No pulmonary expansion uu the left side inferiorly ; 
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dulness in this situation changes 'witli position, showing the presence of 
fluid in the left pleural cavity. The increased dulneus in the pnecordial 
region, the distant heai-t sounds and enfeebled impulse of the npes, indi- 
cate the presence of fluid in the pericardiiim. 

Auscultation reveals a very marked blowing miu-mur in the middle of 
the cardiac region, and which is sometimes so strong as to resemble a 
piuring bruit. Pulse amnll, hard, 120 per minute. Abdomen enlarged ; 
fluctuation present ; notable diminution of the quantity of urine excreted. 
Digitalis administered in increasing dosea 

September 3d. — The blowing murmur hardly audible ; pulse 92 per 

September 6th. — The bi-uit reappears ; pulse accelerated to 112. 

September 7th. — Abuost complete alMteuce of the murmur; pulse 96. 
Crine begins to inci-ease in quantity. 

September 17th. — Bronchial breathing, crepitant rides, obscure sound 
in the left infraspinous fossa ; irregidar pulse. 

September 18tb. — Respiration easier, pulse hard. 

During the night, increased difficulty of respiration, death. At the 
autopsy serous effusion was found in the three cavities in which it was 
diagnosed during life ; a large portion of the left lung is firm and infil- 
trated with bloody serum. The volume of the heart is increased one- 
third ; its cavities are very large, the walls of the ventricles equal in thick- 
nesa 

The tricuspid valve presents upon its inner surface, between its inser- 
tion and free border, an onnidar vegetation of fibro-cartilaginous density, 
of a white color, and 2 lines in height The valve forms a circular open- 
ing, 2 or 3 lines in diameter, which is constantly open. Some similar 
vegetations, as large as hemp seeds, ore found upon the mitral valve, but 
they are too small to interfere with circulation to any considerable extent. 
(Martin-Solon, Journ, Iiebdomadaire, t. is., 1832.) 

The following case, in the service of Dr. Mesnet, has been reported by 
Deschamps, one of my former internes : 

Observation XLYH — L , aged thirty-four years, entered the hospi- 
tal with the general sj-mptoms of heart diseaee. ^lamination gave the fol- 
lowing results ; the apex beats in the fifth left intercostal space, 11 ctm. 
from the median line. The upper border of the liver corresponds to the 
lower border of the right fifth cartilage. The vertical border of the heart 
is near the sternum, but it is difficult to determine this exactly, because 
there is a more marked projection of the chest on the right side than the ' 
left. Auscultation reveals a blowing murmur, with its maximum at the 
level of the xiphoid cartilage, and propagated toward the apex without 
reaching it ; the murmur ceases 4 to 5 ctm. before reaching the apex. 
The murmur ia systolic, covering the entire first sound and the lesser 
period of silence ; it is rough, loud, like a jet of steam. 

Subcrepitont rflles are found over both lungs, particularly at the base. 
The Nputa are puriform, and have a fcetid odor. 

Very marked enlargement of the Uver, shght ascites, and considerable 
tedenm of the lower hmbs are observed. No albumen in the urine. 

The diagnosis was emphysema, cataiTh, and tuberculosis at the apex, 
organic affection of the heart, situated probably at the tricuspid orifice, 
with insuflBciency and secondary venous disturbances, pulmonary cedema, 
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hepatic congestion, ascites, cedema of the lower limbe. The patient died 
a few Jay& ait«r admission to the hospital 

The autopsy disclosed fibrous induration of the upper lobee of the 
lungs, dilatfttion of ahnost all the bronchi of the lower lobea, with thin- 
ning of the walls and disappearance of the pulmonary tissue. 

The heart preueuted a sclerotic endocarditis of the tricuspid Tolvea 
with in sufficiency . 

In addition to the anatomical disturbances, functional disorders are 
also produced. 

The first phenomenon is juguloi- congestion and venoua reflux in the 
ueck. This consists at first of simple stasis in the jugular and thyroid 
veins. lu dorsal decubitus this stasis increases to such an extent as lo 
form venous sinuses. In certain cases 
in which the patient hes upon the rida 
of the ^e, the stemomaatoid muscle 
divides the vein into two parts, auti if 
the patient has marked dyHpncea, Uie 
muscle is seen to rise and fall, and 
fonn a sort of intermittent bar during 
the respiratoiy eflbrta As the vein a 
lowered when the muscular contraC' 
tion ceases, this may produce the ap- 
pearance of true reflux. At a Utei 
period the venous pulse with reflni 
develops. In such cases, if the veiu 
is emptied by ascending pressure, and 
the entrance of blood from the per- 
ipheral parts is prevented, an ascend' 
ing venous pulse witii undulatioiu 
will be observed. 

What is the cause of this reflux! 
It is not the action of the auricle, 
since, as a genei-al tiling, its contrac- 
tion does not produce a venous pulse 
visible to the eye ; the weight of the 
column of blood, aided by the aspiration of diastole, suffices to oounte^ 
balance the action of the aui-icle. 

These details are shown much better upon the traces of Marey's poly- 
graph. I have already {Figs. 23 and 24) given Potain's traces, and F. Franck ' 
has since furnished more detailed traces with the aid of perfected inatni- 
menta. 

' F. Frsnck : HouvemenU des veiii«8 da cou en rapport uvec I'actton de U respln- 
tion 8t da omor, Gu. bebdom. d« M£d. et de Cbir., Mats, At-Hl, 1882- 
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The nonnal ti'ace of the juguliu- puke fumisbecl by Franclc clearly 
' Bhows the following facte : 

1. The Dormal jugular pvilse prcsente brusque elevation and depression 
at the beginiiipg of the entire cur\'e ; these are related to the Bj'stole and 
diastole of the amide. 

The first elevation connected with the auriculai' systole extends from 
1 to 2 in the figure. The first depression corresponds to auricular diastole 
and ventricular systole, and extends from 2 to 5. 

2. A second elevation and depression occur at the close of the ventido- 
ular systole. The second elevation (5 to 6) corresponds to the dosui'e 

P.e semilunar valves, and the second depression (7) to the ventricular 
ale Dv. 
on', OS the first elevation in the Teiu coireaponds to the auricular 
le, is it produced by a simple retardation in tlie venous current, or is 
. in adiUtion a reflux of blood fi-om the auricle into the vena cava? 




Fianck and Arloing have shoivu by experiments on horses that a very 
thort and slight reflux occurs in the vena cava, biit as this is not propa- 
^ted into the jugulars, the elevation in the latter must be due solely to 
e increase of pressure from the arrest of the cuireut of blood. 

a traoe is token of a jugular pulse with reflux, it wQl be seen that at 
Qie moment when the radial pulse is in diastole, the vein is elevated {aide 
I^. 88). If the traces of the cai-dioc and jugular pulsations ore taken 
simultaneously, it mil be found Uiat at each ventriculai- Bj~stole, the vein, 
instead of being depressed as in the nonnal conditiou, gives an ascending 
curre proportionate to the reflux. This is marked in Fig. 80, taken by 
F>aack and mj-self upon a patient suffering from mitral hiduration with 
insufficiency, and compUcated by tricuspid insufficiency from dilatation. 

tl have not s|>oken of the influence of respiration upou the venous pulse, 
order not to complicate the question. 
The reflux, then, only exists in insufficiency of the tricuspid valve, 
wnich permits the bluod pi'opelled by the ventricle to flow back into the 
vein. 

Friedreich believes that venous pulsation in the neck is far from being 
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characteristic. He tbmlcB that a true reflux may occur wheii the tricnqdd 
iTilve closes normally, and also that tricuspid inaufficiencv may esist with- 
out the venous pulse, He admits, however, that if the pulsation of the 
veins of the neck is rery marked, the existence of tricuspid insufficiency is 
verj' probable. 

I believe that Friedreich has confounded the true venous pulse with 
the undulations of which I have spoken above. Tbe absence of reflux in 
cases of asystole is due to the fact that tbe ventricular contraction is un- 
able'to support the column of blootl. An obstruction to the reflux by the 
closure of tbe valves of the cervical veins is not impossible, since the in- 
ternal jugular possesses two valves at its entrance into the bracbio-ceplialic 
trunk. But the valves of the external juyidai' occlude the vessel only in 




part, and do not appear to me to be able to arrest tbe flow of blood pro- 
pelled by the right ventricle unless, as I have said, asystole is present 

Another symptom produced by tricuspid insufliciency is the hepatic 
venous pulse. If the jmtient bes u^jon tbe back with the head inclined 
Bligbtly to tbe side, tbe thighs flexed and cai-ried to the outside, a slight 
pulsation is obaei-ved in the epigastinum and right hypochombium, more 
marked over the left lobe of tbe Uver. This pulsation is sometimes per- 
ceptible upon the side and even posteriorly. 

The pulsation is slow and progressive, and is confined to tbe liver. H 
the abdominal walls ai-e relaxet.1 and the anterior bonier of the bver can ba 
grasped by the hand, a moveraent of expansion is felt rather than a trans- 
mitted elevation. Tbe impulse follows immediately after the impulse of 
the apex ; it precedes the radial pulse by a very short interval. According 
to Mahot, it is sometimes dicrotic, but then tbe first pulsation always pre- 
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cedes the impulse of tlie apex. This venous hepatic pulse is synchronouB 
■with the cervical venous pulse. 

Furthermoi-e, on examining the trace b furnished by the cai'diograpb, it 
is found that the line rises diiriug inspii-ation and falls during expiration, 
Thiti modification of the trace in the earn* as that presented by the carclio- 
grapbic tracea taken upon the chesi Here the ascent of the line is pro- 
duced by the pressure of the diaphragm upon the liver during inspiration, 
while the reverse takes place during expiration. 




Sometimes flexions in the trace are observed in the ascent and descent. 
Friedreich has npphed to the former the term anadicrotisiu ; it indicates 
the succession of the auriculai' and ventiicular systoles. This distinct in- 
dication of the tT\o systoles appears leas and less in proportion as the 
auricle is weakened. , 

According to Friedreich, the flexion during the descent of the trace, 
which be calls catadicrotism, is due to the fact that, at the beginning of 
diastole a flow of venous blood arrives in the auricle and delays for a 
moment the termination of the trat^e. But asystole is the cause of the 
general diminution of the trace. 

The venous hepatic pulse is of rare occurrence, and I have only ob- 
sen-ed it upon two occasions. 

Obbervation XLVm Mitral and Trivwtpiil Insii0iciericy ; Hepafir Venous 

Pidtie. — M ', aged thirty-five years, enieted my serrice on June 23, 1877, 

for alight ascites with shortness of breath and palpitations. In the past 
eleven years, he has had five attacks of artieular rheuiuatism. Present 
condition : face slightly jaundiced ; when excited, it becomes congested 
and the veins of the neck are agitated by tumultuous movements. The 
abdomen appears to be increased in size, particularly in the median line, 
the hypogostrium and epigastrium. At the level of the umbilicus the ab- 
dominal n-alls look as if strangulated by a circidar cord. In the epigas- 
trium palpitation gives the sensation of & hartl, smooth body occupying the 
entire epigastrium. Percussion gives incomplete but very clearly defined 
dulness. and tlie body is evidently connected with the liver. It appears to 
be formed at the expense of the left lobe and extends into the left hypo- 
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chondrium, more than 10 ctm. from the median line. It esteuda inferi- 
orly to the umbilicus ; on the right aide, it asceuds to the natural limit 
of the liver, no that while percussion denotes an enonnous enlargement 
of the hver in the xiphoid luie, this hypertrophy is scarcely perceptible in 
the axillary line. The upper border of the liver correBpouds to the lower 
border of the sixth cartilage. The softness of the abdominal walls enables 
the anterior border of the hver to be grasped in the hand, and it is found 
that the hejiatic pulse gives rather the sensation of expansion than of ele- 
Tatiou. 

iExamination of the heart gives the following results : The apex beats 
in the eighth intercostal apace, 10 ctm. from the median line ; the impulse 
is iiTegidar, vety feeble, without thrill A second centre of impulse is 
found at the level of the xiphoid appendix. The enlarged liver is elevated 
by the pulsations of the heart. At the apex the first sound is replaced by 
a murmur. This blowing mui-mur, when examined carefully, presents two 
foci, one at the apex, the other at the xiphoid cartilage. At the apex is 
heard a soft, prolonged sj'stolic blowing murmur with a rolling bruit. 
The topography of this bruit gives a triangle. The lower border of the 
triangle is situated 1 ctm, below the inferior border of the heart ; it ex- 
tends 1^ ctm. to the left of the apex ; its right angle is 5 ctm. from the 
apex ; it is about 5 ctm in height. 

The second focus corresponds to the xiphoid appendix ; it lias an ovoid 
shape, 7 ctm. in the vertical dii-ection, and 5 ctm. in the transverse dii-ection. 
This focus is situated a little to the left of the median line. This bi-uit is 
also systolic and very strong ; it is not a prolongation of the tirst bi-uit. 
The clearness of the murmiu^ the movements in the jugulars, the hepatic 
pulsations, and the enormous congestion of the liver, enable us to affirm 
that ive have to deal with a tricuspid inaufficiency more considerable than 

^M that ordinarily seen. The pulse is small and irregular, and has the quali- 

^H ties of a mitral jnilse. 

^H The patient left^e hospital after a certain amoimt of improvement. 

I ^' 
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The explanation of this foi-m of pulsation is apparently easy. 

The vena cava and its ramifications contain no valves until the primaiy 
ACS. Furthermore, the hepatic veins have no valves and are always 
patulous. It is admitted that the venous tension begins in the iliac veins, 
then extends to the renal, tlien to the mesenteric, then to the hepatic 
veins, and that, consequently, the refiux will make itself evident in the 
hepatic veins, provided that the othei-s have undergone their maximum 
But a doubt is cast upon this explanation by the fact that the 
phenomenon is so exceptional The reasons mentioned above would be 
valid if the venous hepatic pulse were a conunon and almost constant re- 
sult of tricuspid insuificiency. 

On the other hand, if the theory of ascending tension were true, albu- 
minuria should always be found before the hepatic pulsation, but this is 
not constant. 

It should be noted that in almost all the cases of venous hepatio pulse, 
there is not alone tricuspid insufficiency, but also a lesion of the mitral 
valve ; furthermore, the hepatic pulsations may disappear at any moment. 

Upon post-mortem examination of the hver in these coses, Mahot has 
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found marked dilatation of the venous trunia, extending even to the smuU 
veins. In addition, he Laa observed atrophy of the liver with induration 
of the connective tissue. 

To recapitulate the chflractfiristica of tricuspid insufficieuej- from en- 
docarditis, WB notice at fii-st the general phenomena of cai'diac disease, viz., 
djapnoea on effort and palpitation. The pulse is regular, (juite full, and 
not mitral, i.e., not irregular or escessivelj compressible. 

Elxamination of the heart ahowa lowering of the hepatic angle, making 
the inferior border of the heart horizontal, and dilatation of the right 
auricle, which perceptibly separates the vertical border of the heart from 
£le edge of the sternum. 

Auscultation reveals a distinct, superticial blowing murmur, confined 

C<3 the lower part of the Htemum on the left border. This jiiurmur is 

^a-j^'stohc, rarely covers the leaser period of sOence, and, unlike the mitml 

w^ar -» iirmiir, doea not last until the second sound. It ia sometimea rough, 

tj- »:umetime9 smooth. 

Another remarkable fact ia that the murmur is intermittent ; it is prea- 
e^ •»■ 1 ^ on certain days, absent on others. When it is feeble, it ia only heard 
cB-^^Ljring deep inspiration and disappeai-s during espiration. 

The dominant feature is the venous tension in aU the organs and the 
f^ '^—nlsation of reflux. Venous stasis is produced in the liver, where it causes 
i^TT- '<reased volume, lowering of the organ, a slight icteric discoloration, and 
ft-^^cjally the hepatic venous puke. 

The staais in the mesenteric veins produces ascites ; in the renal veins, 
a-^^^fcuminuria and anasarca ; in the veins of the limbs, tedema ; in the skin, 
*'_i''"'anoMB ; in the luugs, ccdema, hydrothoi'as, and asphysia ; in the gastric 
I*::*- 'kicous membrane, a sort of caton'h which is aggravated by the aniemia, 
**:» «ai intestinal hemorrhagea. 

Friedreich ' states that he has found a blowing murmur in the crm*al 

''^^in ; it is sometimes single, sometimes double. When single, the murmur 

*^ systolic ; when double, one is presystoUc the other systolic According 

t*:* him, they are due to the tension of the valves of the crural vein near 

I*«:>upart's ligament and, when the valves ai'e absent, to the tension of tlie 

w**Jl8 of the veins. All tbia ia pure imagination. The murmurs are uii- 

'l'=*"*ibtedly produced in the cnirol artery by the pressure of the stethoscope. 

Finally, the head symptoms observed are congestion and unemic 

""*^wige8 in tlie retina, cerebral, cerebellar, and bulbar congestion, i.e., 

■^J^hj'sia. The com-ae of the diaeaae, accordingly, is a venous dyscrasia due 

*** pai-alysia of the veins, aggravated by the distention of the lymphatics 

»*i account of the atasis produced in the thoracic caaal, and which termi- 

B^t«s Lb uraemia. 



^ 



' Friedreich : Deber Doppelton an der CmralArtaria, gowie uebet Tonbildnng a 
Ae* Crnralvenen, Deutaoh. Arch. f. Klin. Med., ItiTB. 
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ScLERono Endogabditis of the Right Heabt with Stenosis of the Obifics. 

There is no necessity for the separate consideration of sclerotic endo- 
carditis of the tricuspid with stenosis. It is the same disease as that 
which accompanies insufficiency. It is even rarer than tricuspid indura- 
tion with a large opening, but Duroziez has collected the reports of ten 
cases.' It should be noted that tricuspid stenosis never occurs alone, but 
is always associated with lesions of the mitral and the aortic valves. 

As in the previous case, a xiphoid systolic murmur of a limited area is 
heard. It is a remarkable fact that this murmur is not diastolic or pre- 
systolic, thus confirming the theory which I have advocated concerning the 
so-called presystolic bruit For if this bruit were due to the passage of 
blood through the narrowed orifice at the moment of the auricular systole, 
then it should be presystolic. 

* Duroziez : Du retrecissement de la triouspide, Gaz. des H6pit , 1868. 




oblttehation of the supeeior vena cava. 



Lesioss of the superior Tena cava are rare ami are always secondaiy to 
legions of neigliboriiig pai-ts. ^VLen thrombosis of the vein develops, it is 
tdmoat always due to au extension of cancei-ous thrombosis of adjacent 
Teins. At other times it is the result of compression produced by a lesion 
in the vicinity,' such as aortic aneurisms, mediastinal tumors, tumors of 
tlie broncliial glands, thyroid gland, lungs or atemum. 

Obsehvatios XUX Obliteration of Ike Superior Vena Cava ; Aneiirimn of 
Ihe Arch of the. Aorta ; C'h'omc Injlammatory Induration of the Aj>ex rf the 

Right Lung. — J. M , ^ed sixty-two years, entered tlie hospital July 2, 

1875, Six weeks ago he noticed slight redness and swelling of the iufrar- 
orbital regions, spreading gradually to the eyelids. At the same time an 
oppression upon the chest, which had exlstetl at intervale for some time, 
increased markedly. At the preueut time this oppresaiou is only violent 
npon exertion. Complete ai>yrexin ; pulse small. Dulness at the apes of 
toe right lung ; almost complete absence of respiratory sounds in upper 
part of both lungs. 

It is found now that the oedema extends over the entire face and neck, 
the upper limbs and the anterior surface of the thorax, ceasing at its base. 
Varicose dilatation of tlie subcutaneous veins airanged in the form of a 
bluish girdle is observed at the base of the thorax on both sides. On the 
left side, tliis ^rdle runs along the dfth and Bixtli nbs ; on the right side, 
B little lower. It terminates abruptly upon the sides. Anteriorly the halves 
unite in front of the sternum, alou>; which they run in a vertical direction 
and form a baud 8 to 10 ctm. in width along the median line. 

At tlie base of the neck the right external jugulai- vein elevates tlie 
skin of tills region, despite the ccdema, and presents nodosities in which 
Ihe tension is much greater than uormoL The venous circulation also 
appears to be impeded to an extreme degree at the root of the upper limbs. 

' Oulmont : Dea oblltorations de la veins cave eap., Hemoires de la Snc. H^d. 
^'Observation, t iii. Folliii ; Obliteration da la velne cave Btlp. et il« ses branchi^a par 
«na tnineut aDfivrj-imale, Soo. Anat-.t, ixii.. p. 305. Re,rnnud: Obliteration preeque 
«ompl^ de la veino cave aup. par suits de la pr£a«nce d'un sac aD^vryxinal, Joura. 
Xibd,, t il., p. 113. Bailly: Oblitoraliou de la veiue cave fiiip. par mie tumeur squir- 
luow, BnlL de la Soo. Anat., t. xxis., p. 01. Bnrth : Coagulation spontaufe du sang, 
^e la veine cave sup. chei nne cnncdreusB, Ball, de la Sac, Anat,, t. xxriii,, p. 4. 
Ihijvdiii-Beaumetx : Arr<^t bnisqiie de la i^lrculntioii de la vsine cave sup. cliez un 
atteint d'an^vryame de I'aortu, (Soc, Mod. dea Hupltaiii, 14 Hars, 1479). 
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The apex of the heart is situated in the left fifth uitercostal Bpace, 10 ctm. 
from the median hue. Tlie upper bonier of tlie liver corresponds to the 
inBertion of the sixth cartilnge. The TCrtical border of the heart is 1 ctm. 
from the right edge of the sterouDa. Hence the heart does not seem to 
be hypertrophied, while the part which corresponds to the right auricle 
has markedly lowered the right cardiac angle. A shght, soft blowing 
murmur is heard at the apex and replaces the fiist sound ; Recond sound 
uormaL An unusual silence is noticed at the level of the origin of the 
arteries ; nevertheloss, when the patient stops breathing, tlie sound is heard 
in the pulmonary artery hut not in the norto. 

The venous circulation appears to be immovable in the external jugular, 
the pulaationa of which appear to be ti-ananiitted from the arteriaj pulsa- 
tions. There is no pulmonary cedema, showing that tlie lesser venous cir- 
culation is intact^ I'he diagnosis made was : obliteration of the superior 
vena cava and aneurism of the arch of the aorta. 

July 10th. — The patient feels somewhat better. Auscultation shows 
greater intensity of the cardiac sounds over the left third intercostal space 
and also the presence of aortic bruits, which ore very dull and difficult to 
detect. The murmur at the apes has diminished in intensity. 

The improvement continued for two months, and at times the varicosi- 
ties ot the thorax disappeared almost entirely. After the beginning of 
September the patient gradually grew woi-se, and died in collapse November 
15, 1875. 

Aulopsy.— Brain and meninges passively congested. 

Lunge : "Upper third of right limg indurated, of a uniform grayish 
color ; thicliened fibrous bands obaerv^ in the pai'enchyma. Shght con- 
gestion of the remaining parts of the lungs. 

Heart : Left ventricle slightly dilated and hypertrophied ; right auricle 
and ventricle dilated. No tricuspid or mitral inmifficiency. 

Vessels : Aortic aneurism as large as an orange, beginuing 1 ctm. above 
the semilunar valves and terminating at the highest part of the arch. 
The artery is 7 to 8 mm. thick and compresses the adjacent vessels, includ- 
ing the superior vena cava, to which it is intimal^ly adherent. The semi- 
liuiar valves are insufficient. 

Superior vena caoa diminished in calibre and partly hidden by the 
vessel. In it« lumen is found a brown, sohd, cylindrical clot, moulded 
upon the walls of the vein and adherent throughout its entire extent by 
means of small fibres which are easily torn, showing the reddened, granular 
wall of the vein ; the vessel is completely obstructed. 

The restriction of the redema to the upper limbs, and the distention of 
the veins emptj-in(; into the vena cava constituted the first phenomena of 
the disease. An imjmrtaiit diagnostic symptom is the enormous dilatation 
of the intercoatfll veins, indicating the tendency to supplementary circula- 
tion through the vena! azygos ; this sometimes extends to the mammary, 
lumbar, and even epigastric veins. This is also ti-ue of the spinal veins. 

An interesting featiire in the above case was the fact that the supple- 
mentary circulation proved almost entirely sufficient for a few weeks and 
caused almost complete disappearance of the cedema. 

The course of the disease is shortened at times by the formation of an em- 
bolus which may obstruct one of the larger branches of the pulmonary artery. 



I will here add the histoiy of n case observed by my friend Dr. Dujardin- 
Beaumetz: 

Observatioii L.~P. G , aged forty-two years, entered the hospital 

July 29, 1878 ; contracted syphilis while a young man. 

The disease begau seven weeks ago with a stitch in the right aide under 
the clavicle, but especially ou the antero-lateral portion of the chest, in the 
fom-th, fifth, and sixth intercostal spaces ; occadoually the patient expec- 
torated bloody sputa. 

July Sdth.— Sudden cyanosis and oppression on the chest. 

July 30th. — Present condition ; the trunk, head, and upper limbs are 
bluish ; the abdomen and lower Umbs have the uorm^ color. The 
cyanosed parts are swollen and (edematous ; the veius of the neck ai'e en- 
larged. In the sixth, seventh, and eightL intercostal spaces ou the left side 
are marked capillary varices, evidently of long standing. On the right 
side, over the upper part of the abdomen are large varicose veins. 

Thorax : Frequent i-espirationa ; no riUes or duluess on the right side ; 
dulness over the right infraspinous region and inferiorly, over which is 
heard a very loud murmur which obscures the respiratory munnur almost 
entirely. Similar duluess anteriorly ou the right side, extending from the 
clavicle to the fourth intercostal space ; murmur also heard iu this situa- 
tion. Lower down pulmonary resonance is heard, showing that the right 
lung is pushed downward. 

The murmiu- is rough and systoUc. It is heard slightly at the apex, 
very clearly at the base atoug the course of the aoiia. Apex-beat under 
the fifth rib, 13 ctm. from the median line ; vertical border of the heart 2 
ctm. from the sternum.. 

Aorta .■ A rough systolic murmur in the right second intercostal space, 
extending 4 ctm. from the ateruuju ; the same bruit is also heai'd in the 
first, third, fourth, and even the lifth intercostal spaces ou the right 
aide. 

July 30th, evening. — The patient complains of pains hi the anua, 
which are enlarged and of a bluish color, but do not pit ou pressure. 

July 3l8t — Anotlier attack of sufTocation with increased cyauosia 

August 3d. — The patient is in a more satisfactory' condition ; the cyanosis 
has diminished considerably, though the upj>er part of the body is still 
discolored. The abdominal subcutaneous circulation is marked by two 
vertical, parallel veins ; no venous pulse in the jugulars. The arms and 
forearms are hard, as in sclerema ; the superficial veins are moderately 
distended ; the pulse is felt with di£Bculty. Temperntui'e : right ""11 a, 
3fi.2° ; left axilla, 34.6° ; rectum, 37^. 

August 8th. — A very curious sign is observed on the right side, neai' the 
spine, in the eleventh and twelfth intercostal spaces ; it consists of a con- 
tinuouB, distinct bruit, which is reinforced at the moment of cardiac sys- 
tole. It does not extend to the left of the fljiiue, but is heard more feebly 
in the right ninth and tenth intercostal spaces. 

August 11th. — The oppression increased. The system of the inferior 
vena cava remains inUct ; no tedema of the lower limbs. The previous 
symptoms in the domain of the superior vena cava increase in intensity. 

August 12th. — The patient is somnolent ; the UMiema of the trunk haa 
increased, particularly upon the back. Death occurred at two o'clock the 
following morning. 
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This patient was seized suddenl^y (July 29th) with the symptoms of 
an-est of circulation in the superior veua enva. He bad experienced some 
pain ill the right fifth and sixth intei-costAl spaces anteriorly, but these 
B^Tuptoma were so slight tliflt be bad not given up work. 

WHien the patient was examined for the first time, be presented all the 
classical symptoms of compression of the superior vena cava. 

To what was this compression clue ? Gxamination of the thorax re^ 
vealed the mgns of aortic aneurism ; a sj-stolic blowing murmur in the 
right second intercostal space, extending into tbe adjacent spaces ; pallia- 
tion and expansile morements in this situation, dulness on peircussion. 
All these signs enabled us to affiiiu the existence of an aneurism of tbe 
ascending portion of tbe aorta. 

It now remained to explain the sudden arrest of circulation in the vena 
cava. Cai'eful examination had enabled us to estabbsh two phases of tbe 
disease ; in addition to tbe complete cyanosis observed in our patient, be 
presented, in the dorsal region and the lateral portion of tbe tborai, nu- 
merous varicose patches, which must have existed a long time before the 
appearance of the cyanosis and (sdema. It could then be affirmed that 
this patient had been suffering for a lung time from aortic aneurism, which 
bad not manifested ita presence in the last few weeks, except by intercostal 
neuralgia, but bad long presented the symptoms of compression of the 
superior vena cava, in tbe midst of wbicb had occurred the sudden arrest 
of circulation. 

With regard to this [xiint, two opinions were entertained by my col- 
le^ues in tbe hospital Some explained tbe sudden arrest by the rupture 
of the aneurismal sac into the vena cava ; others (and I was of this num- 
ber) thought that tbi-ombosis bod occuiTeil in the vein as tbe result of 
compression by the aneurism. Tbe following lesions were found upon 
autopsy. 

Autopsy. — Upon opening the chest, a tumor as large as a fist was found 
above and to the right of the heart, pushing the latter to tlie left and 
downward, and situated in great port within the pericardium. The tumor 
is situated upon the right auricle, which it occludes entirely. The superior 
vena cava is situated behind it, pushed to tbe right of tbe tboras, and ad- 
herent to tlje sac. The left wall of the ascending aorta appears entirely 
intact ; the sac is formed at tbe expense of its anterior, right, and jxtsterior 
walls. Above, the right bracbio-cepholic venous trunk has almost its nor- 
mal position, but the left trunk makes a very sharp bend, having been 
pushed to the right side. 

Beart : The heart is verj- slightly hj-pertrophied ; its long axis is almost 
transverse, the base of tbe organ being pu^ed downwai-d by tbe aneu- 
rism. The Tight a-iiicle has disappeared, as it were ; its, walls are flattened 
and about as large as the Httle finger ; tbe upper ^mrt has coalesced with 
tbe walls of the aneurism ; this is also true of tbe pulmonaiy artery, where 
it passes behind the aortn. 

Superior w-fia cava : This vessel is G ctm. long, 2 ctm, in circumter- 
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enc^ ; ite walls are estremeh" thin, and on the left siile and posteriorly 
they have coalesced T^Hth the aueuriani ; the walls are pressed against one 
another so that it is difficult to pass a fine aound through the canal, 
through which ve^ little, if any, bloc«l (^ould possibly pass. 

K'^na azygos : This is 2 ctm. in circumference in its upper portion and 
evidently replaces the superior vena cnvo. It appears to be contiiiuous 
with the bntchio-cephalic trunks, to judge from the direction of these 
trunks and the modfiications which their caUbre undergoes, in proportion 
ns they approach the Etzygos. Its dimensions are as great as those of the 
vena cava, but at the level of the dorsal vertebne its calibre has diminished 
to one-quai-ter of that noticed above. There is no direct communication 
" between the azjgoa and inferior vena cava. About 4 or 5 ctm. from the 
bend which the vena azygos makes above the right hip is found a clot 
which fills the vessel for a distance of 5 or 6 ctm. 

Aneurism. — This measures about 10 or 11 ctm. in its three principal 
diameters. It begins immediately above the aemilmiai- valves, occupies 
the entire ascending portion of the arch, and encroaches upon the ti'ous- 
verse i>ortion. The bi-achio-cephahc trunk and left primary carotid arise 
from Uie sac, which is directed toward the right clavicle. 

Liver and kidneys congested ; spleen weighs 400 grammes. 

Bi-ain : meninges normal, veins enlarged, bloody suffusion in p08t«rior 
part of membranes. 

Lungs markedly congested ; cedema, bronchitis, emphysema. 

The autopsy justified our diagnosis in great part. It disclosed an an- 
eurism at the origin of tlie aorta, in the posterior wall of which was the 
markedly compressed vena cava. The thrombus was not found in this 
vessel, however, but in the dilated vena azj'gos, although the result was 
the suue as if the clot had been situated iu the superior veua cava. 



CHAPTER XXV, 

DISEASES OF THE PULMONARY ARTERY. 

These diseases are of two kinds^ those contracted during intra-uterine life 
(congenital) and those contracted after birth ; the latter are much rarer 
than the former. We will now discuss those alone which are acquired 
after birth. 

Anatomical Data, — The pulmonary artery arises from the infundibulum 
of the right ventricle, and is directed upward and to the left in front of 
the aorta, which it crosses at an acute angle. After having encircled tiie 
concavity of the aorta it divides into two branches, one passing to the 
right lung, the other to the left 

The origin of the pulmonary artery corresponds to the inner part of the 
second left intercostal space and extends 3 ctm. outside of the sternum. 
There are slight differences, however, in the position of the orifice. 

The course of the artery is very short, and it terminates about at the 
level of the junction of the second rib with its cartilage. For this reason 
the murmur of stenosis of the pulmonary artery is scarcely audible in the 
first intercostal space. 

The artery increases in size with age ; as a rule, it is much larger than 
the aorta irntH old age supervenes. 

NARROWINa OP THE OrIFICE OP THE PuLMONABY AbTEBT. 

Lesions of the right heart, particularly sclerotic endocarditis of the pul- 
monary orifice, had not been observed except upon the cadaver, so that its 
description was entirely wanting. One reason which prevented its ready 
recognition was the &ct that it was supposed that cyanosis would occur 
in such cases ; so that in 1869, when I had occasion to diagnose a remark- 
able case of this affection, I could find scarcely anything on the subject in 
medical literature. 

Cruveilhier*s Atlas contains a description of this lesion,' and I have col- 
lected a few others in the treatise ^ which I published in 1871. 

* Cruveilhier : Anat. pathol. , liv. xxviii. , p. 4. 

"* C. Paul : Da retrteiBsement de Tart^re pulmonaire contracts apr^ la naissance, de 
ees symptdmes, do ses complications, et particulierement, de la phthisie pulmonaire 
consecutive, Soo. M^ des H6pitaux, 11 Ao^lt, 1871. 



Obsebvation U, Stenosis of ihe Orijke of Ihe Pulmonary Artery ; Hyper- 
trophy of the Right Ventricle ; Closed Foramen of Bolalli ; Secondary 
Cheesy Pneumonia. — H, A — , thirty-six years of t^e, entered the hospital 
July 16, 1869, lie had an attack of acute articular rheumatisin ten years 
ago ; did not suffer from cardiac symptoms at that time ; has had a cough 
fur two years, and for three mouths a quotidian iutennitteut fever with 
iioctumal sweats. July l'2th had an attack of lucmoptysis. 

Preseut condition : notable emaciatioD, alight uKlema of the face. The 
apices of both lungs present diminished resonance, feeble respiratory 
murmur, and moist subcrepitant ralea ; these signs are much more exten- 
sive on the right eida 

The heart is found increased in volume, particularly transversely. A 
loud blowing mm-miu-, which rephiccs the first sound, is heard over the 
entire heart ; it covers the lesser period of silence and the second sound. 
The maximuni of intensity is situated in the left second intercostal space, 
from 2 to 4 ctm. from the edge of the sternum. 

The bruit is propagated in on almost vertical direction toward the left 
clavicle, but diminishes considerably a little before it reaches that bone. It 
is very feeble in the carotids and is not heard posteriorly over the descend- 
ing aorta. 

The second sound, maaketl by the fit-at, ia not heard distinctly except 
in parts which ore remote fi-om the pulmonary orifice — for example, at the 
base of the sternum. 

The pulse is feeble but regulai-, and the spbygmograph shows no in- 
telligible trace. 

The htemoptysis i-eappeared on July 27th, and did not cease until 
death (August 2d). 

The diagnosis was not doubtful : on organic ofiection of the heart com- 
pUcate«l by pulmonary phthisis. But what waa the nature of the cardiac 
affection '? 

The point of departure for the diagnosis was furnished by auscultation. 
The blowing miumur, which replaced the first sound and covered the heart, 
had its maximum of intensity towai-d the base, but chd not present the 
characteiistics of an aortic bruit 

In the first place the second sound was distinct, so that there could be 
no qoestioii of aortic insufficiency but only of stenosis. I woh Hurprised to 
find, however, that the symptoms did not correspond to aortic stenosis. 

The murmur was not rough, was unaccompanied by thrill, had its 
maximum of intensity in the second left intercostal space, and was propa- 
gate<l very feebly into the vessels of the neck. Moreover, the pulse, 
instead of being hard as in aoi-tic stenosis, was full, soft, and compressible, 
the arterial tenaiou was feeble, and the sphygmograpMc trace vast not 
characteristic of aortic stenosis. 

I was led to believe, accordingly, that the lesion was stenosis of the 
pulmonary' artery, particularly on account of the situation of the maximiuu 
of intensity of the murmur over the pulmonary orifice, its propagation 
along the pulmonary artery, and its almost complete disappearance at the 
level of the passage of the arch of the aorta. 

Upon post-mortem examination the walls of the right ventricle were 
found as thick as those of the left ventricle, aud the cavity of the formet 
was as large as that of the latter ; the interventricular septum projected 
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into the left ventricle. The semilunar valyes of the pulmonary artery were 
adherent over that portion of their border nearest to their base, and the 
narrowed orifice only permitted the introduction of the little finger. At 
the adherent portions the valves were thickened and indurated, and had 
lost their transparency and elasticity. However, the valves retained a cer- 
tain degree of suppleness, and their free edges came in apposition in such 
a manner as to prevent insufficiency. The pulmonary artery itself was 
thinned and dilated, its circumference near the bifurcation measuring 16 
ctm. The inter-auricular septum was normal 

The foramen of Botalli was completely dosed. Taking this latter faud 
into consideration, there can be no doubt of the extra-uterine production 
of the stenosis. 

The cardiac muscle presented a certain de^^ree of fatty degeneratioii. 
The upper lobe of the right lung was in a condition of cheesy pneumonia ; 
similar condition of the left apex. 

In 1882 Yimont had collected in his thesis the reports of 52 cases of 
acquired affections of the pulmonary artery, including stenosis and insuffi- 
ciency. 

It follows from these observations that sclerotic endocarditis may attack 
the semilunar valves of the pulmonary artery, as it does those of the aorta, 
though more rarely. The absence of the ordinary lesions of diseases which 
have developed during inti*a-uterine life enables us to state that we have to 
deal with acquired lesion& 

But in order to remove all hesitation in this regard, I will quote a case 
observed by Mayer,' in which the endocarditis assumed an ulcerative fonn 
and the patient succumbed during the acute stage. 

Observation Till. Stenosis of the Pulmonary Orifice Secondary to an Acute 
Endocarditis of the Semilunar Valves, — A woman, aged twenty-six years, first 
complained in the spring of 1877 of violent palpitations which made their 
appearance mainly on exertion ; also complained of painful twinges in arms 
and legs ; graduidly grew weaker and entered the Freiburg Hospital 

The first examination (August, 1877) showed a soft systolic blowing 
murmur at the apex, which increases in intensity at the base and has ite 
maximum in the second intercostal space. It can be followed to the left 
into the axillary region and even into the corresponding supra-clavienltf 
space. It is also heard, but feebly, to the right. 

The second pulmonary sound was less distinct than the second aortic 
soimd. Posteriorly, to the left and upward, could be heard equally the 
systolic murmur of the heart, and to the right as far as the spine of the 
scapula. 

A diagnosis was made of stenosis of the left branch of the pulmonary 
artery, imdoubtedly caused by some fibrous band. 

September 4th the patient sank into a typhoid condition and died on 
October 17tL 

Autopsy, — The heart is hypertrophied ; right ventricular wall 1 ctm. 

* Mayer : Ueber ein Fall vou Stenosiruug der Pulmonal-arterie in Folge von acater 
Endocarditis der semilunar Klappen (Deutscli. Arch. f. Klin. Med., Bd. XXIV., H. 
IV., v., p. 485, 1879). 



DISEASES OF TIIE PCLMONAEY ABTERT. 175 



^frfitiok ; pulmonnry orifice is found obstructed by soft clots, vegetatioDS, and 
I* excresoences. The ventrietdar septum ia perforated above tlie conus of 
the pulmonary artery. Two Bmall vegetationa are found on the tricuspid 
valve. The right aiiricle ia amall and its ivaUs thin. The foramen ovale 
is entirely obliterated. Nothing especial in the other organs. This ia 
evidently a case of acquired lesion. 

AlUed to these lesions are the ones in which the stenoaia is situated not 
alone at the level of the orifice but also of the infuudibulum, or aolely at 
the latter, and is due not to endocarditis but to myocarditis. To this le- 
sion I have appheil the term pnearterial pulmonary stenosis.' 

The atenoaia leads to hj-pertropby of the right ventricle, which acqiurea 
the capacity and thicknesB of the wall of the left ventricle and gives to the 
heart the shape of a sac formed of two equal ventricles. Indeed, in certain 
cases the right ventricle becomes lai'ger than the left and the convexity 
of the septum projects into the left ventricle. 

The hypertrophy extends to the columnro comete, especially those of 
the first order, so that despite the increased volume of the right venti'icle, 
its capacity does not exceed that of the left ventiiele. The ti-icusiiid valve 
B sometimes afiected at the same time. 

The pulmonary artery is usually dilated and ita -walls thinned. This ia 
explained by the stasis of the venous blood, which is no longer thrown into 
the artery with sufficient force and induces a loaa of contractihty and 
elasticity in the vessel 

(Finally, at a later jwriod the hypertrophy leads to fatty degeneration 
of the muscular fibi'es. 
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The diagnosis of stenosis of the orifice of the pulmonary arten,' depends 
upon the following signs : 

Measurement of the heart shows depression of the hepatic angle of the 
cardiac triangle, and consequently a more horizontal position of the lower 
border. In certain cases palpation may reveal a purring thrill, which is 
more mai-ked in the left second intercostal space. 

Auscultation discloses a peculiai- blowing murmui'. This murmur oc- 
cupies particularly the left second intercostal space, from the sternum to 
4 or 5 ctm. from the edge of the bone. If the uiui-mur is Intense it is 
transmitted readily by the thickened wall of the ventricle and then covei-s 
the entire anterior surface of Uie heart ; but the maximum of intensity' 
remains vui-y distinctly in the second intercostal space. It ia not conveyed 
to the first intercostal space unless hepatized pulmonary tissue acts as a 
conductor. 



' OlHHrv&Uons Vn., VIII., IX., aiid X. of my twittaa. 
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Tbe murmur begins with venti-iculur syatole, covers the first sound uid 
the leaser period of Bilecce, and terminateB with the closure of the semi- 
lunar valves. It is usutdly rough ; moi-eover it is superficial 

^« jii,^^^ The murmm- lios its maximum of in- 

. //L "^ tensitj when the patient in auBcult«d in the 

~ ' ' recumbent posture ; it diminishes conaid- 

erably and sometimes disappears entirely 
in the sitting position. This is due to the 
fact that the force of gi'avity is almost suf- 
ficient to counterbalance the propulsive 
force of the right ventricle in the pulmo- 
narj- artery. 

If respiration ia stopped the murmur is 
at fii'st more marked duriug the first car- 
diac revolutions, but it gradually grows 
weaker and weaker. Then if the patient 
is asked to make a \-igorous expiratory ef- 
fort while the nares are closed, the murmur ilimiuishes until it disappears 
almost entirely. Finally, when the patient is again allowed to draw breath 
he makes deep inspirations, oiid the puhuonaiy circulation becomes freer 
and freer, and the murmur retiu'us in proportion as the waves of blood 
increase. These quohties of pulmonary bruits, which I have observed so 
often in onsemic mui-mui-a of the iJidmonarj ailery, ai'e shown very clearly 
in pulmonarj- stenosis. 

Obsekvatios Lin. Stenosis of the Ptilmonary Artery ; Secondari/ Phthi- 
sis. — The patient was a railroad porter, who continued at work until lost 
May. At that time he was suddenly seized with a chill and tremor, and 
fell Bsleep on a bench. Upon awaking he felt bad and could not return 
to work. A physician who was called diagnosed pulmonary congestion. 
The patient remained a month in bed and has since been unable to work. 
Entered the hospital November 9, 1878. In January, 1879, I found him 
in the following condition : complains of weakness ; coughs, and appears 
to be suffeiiDg from pidmonary disease. The chest is markedly emaciated, 
and the ribs project strongly ; right lung entirely healthy. On the left 
side dulness below the clavicle and iu the first intercostal space ; feeble 
respiration in this locaUty, with a large number of moist crepitant rales. 
Interiorly the respiration is normal, but there is considerable arterial im- 
pulse with a blowing murmur. Fost«riorly, diminished dulness in the 
infraspinouB fossa with numerous subcrepitAut rdles. 

Ape.x-beat of heart behind the hfth rib, 10 ctm. from median line ; 
Upper border of liver at level of fifth right cartilage ; vertical border of 
heart 1^ ctm. from right edge of sternum. The hj-pertrophy, therefore, 
affects chiefly the right heart 

No murmur is heard over the aortic, mitral, and tricuspid orifices. A 
pulmonary blowing murmur is heard, with the following characteristics : 

Situation : In the left second intercostal space, beginning at the left 
border of the sternum and e:ctendiug S ctm. toward the asiUa ; it is also 
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heard in the third intercostal epncc over an extent of 1 to 2 ctm. It is 
heard to the right of the sternum, hut there sounds distant. Its maxiuum 
ia situated 3 ctm. from the left border of the sternum. 

Ferioii : The bruit ia systolic ; begins with ventricular systole, develops 
during the duration of the systole, and ends a httle before the sliarp clos- 
ure of the semilunar valves. But this bruit presents the special characier- 
iaticB which I have already recognized aa belonging to antemic murmurs 
in the pulmonary artery : thei'e is considemble dlflerence in its intensity 
according aa the patient is standing or lying down. When lie is lying 
down it attains its maximum of intensity and is accompanied by a purring 
thrill ; when standing, it diminishes considerably. 

The second characteristic of pulmonary bruits presented by this patient 
IB the following : If the nose and mouth are closed while the patient is 
making a vigorous expiratory effort, the murmur diminishes in duration 
and finally disappears almost entirely. When the patient ia again allowed 
to take full inspirations the murmur gradually resumes its former inten- 
sity and even exceeds it for a moment. 

All these phenomena are evident signs of an alteration of the pulmonat? 
artery, situated at its oriHce and diminishing its caHbre. It is also found 
that at the xiphoid appendix the cardiac impulse has a remarkable inten- 
si^, and that at the left border of the sternum, at this level, the heai't 
sounds tend to assume the pendulum rhythm, i.e., the lesser and greater 
perio«ls of silence tend to become equal, a phenomenon belonging to 
hypertrophy of the light heart A alight musical murmur in the veins of 
the neck. 

The murmiu: is evidently not situated at the aortic orifice. We must 
also discard the hypothesis of an aneui'ism of the aorta giving a blowing 
murmur in the second left intercostal space. Such aneurisms occur and 
are situated in the descending part of the arch of the aorta, immediately 
below the emergence of the subclavian ; but they give rise to an affection 
of the recurrent nerve and to aphonia, which are not present in this 
case ; there are no expansile movements. 

Finally, we may state that the pulse is regular ; there is no cyanosis, 
pulmonary tedema, congestion of the hver, or cedema of the lower limba. 

The persistence of the lesions for a number of months will not permit 
MS to diagnose simple onu^mia, but rather an acquired stenosis of the pul- 
monary artery with secondary phthisis. 

But these symptoms are not constant. When the heart is markedly 
bypertropliied and the impulse of the right heart approaches in energy 
that of the left heart, the force of gravity no longer causes the murmur to 
disappear. Arrested respiration renders the murmiu: more distinct, and 
exertion diminishes it but does not lead to its disappearance. These phe- 
nomena are well marked in a young patient under my observation at the 
present time. 

The lesion which produces stenosis of the origin of the piUmonary 
artery is not always situated nt the level of the valves ; it may be below 
them and affect both the valves and a part of the infuudibulum. Such, 
for example, are the cases reported by Philhouze," Bock, Duguet, and 
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London^,* Havage,' and Dittricli. In tlieee obsei-\-atJoiis the endocarditia 
appears to have been complicated witJi myocarditis, imd in Dittrich's case 
it is probable that tbe leniou n-as trftiimatic in it« cbantcter, and caused bj 
the blow upon the Bteninm from a Lorae. 

In other cases, the valves of the puhnonary artery are normal and the 
stenosie affects only the infuodibulum. It is to this form of etenosia that 
I have applied the term prn.-arterial, lu all these cases the lesion results 
from cicatrization of a myocai'ditis. 

These caBcs differ also with respect to the symptoms. The blowing 
murmur is indeed situated to the left of the sternum, but the nmsimum of 
intensity, instead of being found in the 
tiecond intercostal space, is iu the third 
space, and the murmur is also present 
in the first and Eeeoud intercostal spaces 
{vid'- Fig. 92). 

The other symptoms are the same 
as those of valvular stenosis, provided 
the patients ai'e observed at a lato stage, 
when the lesions have become £sed. On 
the other hand, if the patients are ob- 
served during the existence of the my- 
ocarditis, the symptoms of this siTectioii 
will comphcate the diagnosis. 

Xiet us resume the diagnosis of sten- 
'"*■ "•■ oais of the piJmoiiaiy orifice. 

One of the most important functional signs is the fact that none of the 
patients, who present stenosis of the pulmonary artery uncompHcated, 
Buffer from cyanosis, Apart from this, we are astonished not to find more 
venous disturbances. As a rule there is no congestion of the Ever, no 
ascites, and very little oedema of the legs, despite an advanced stage of the 
malady. 

There is no disturbance on the port of the arterial circulation ; the 
pulse is regular and presents no abnormal features. According to Potaia 
and Rendu the patients complain of a feeling of peripheral coldness de- 
spite the integrity of the arterial cii-culation. For my pai't I have not ob- 
served this symptom wliich, on the contrary, is a constant feature incaeesof 
cyanosis from congenital lesion. 

The patients ai-e less subject, perhaps, than those suffering from other 
cardiac diseases, to dyspnu^a on exertion, at least if the rhythm of the hearts 
and the myocardium are intact. In a word, if htematosia is diminished by 
stenosis of the pulmonai-y artei^, it may result in insufficient oxygenation 

' Dngnet and Landouiy : Soo. M*d, des Hopit., November 22d, 1878. 
* Hivage: Boa. AqbIoio., 1870, p. 002, 
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of the blood, and conBequently in deterioration of Uie organism adyancing 
to phtliisia ; but this deterioration does not flaaume the form of venous 
stasis with asphj-sia, dropsy and their sequelie. 

Some tendency to hemorrhogee, particularly to luemoptysie, has been 
obsen'ed and must be regarded as a prodrome or symptom of the second- 
ary pulmonary phthisis. It is a very peculiar feature of this affection that 
it leads to phthisis in the some manner as does congenital stenosis. The 
phtbisib does not supervene immediately, though it may occur at an early 
perioil. In the last cose imder my observation, in whicli phthisis was un- 
doubtedly present, the disease had laBted scarcely a year. In the first 
case, it had lasted seven years. 

The patients rarely i-esist the phtLisiB and succumb to asystole, in 
which event cyanosis may appear at the tei'miuation of the disease, aa in 
every other organic diseaae of the heart, 

STE.>iosia OF THE Tkunk asd Branches of the Pulmonary Arterf. 

Cases of tliis kind are rare. In lay treatise on Stenosis of the Orifice of 
the Pulmonarj- Artery, I have repoi-ted nn observation by Willigk. in which 
the stenosis affected the right branch of the vessel. Its diameter was re- 
duced to 2 mm., though the diameter of its origin was IG mm., the same 
as that of the normal left branch. The trunk of the vessel was thickened 
and presented evidences of endarteritis. The patient, aged forty-nine 
years, died of tubercular phthisis of the lungs, larynx, and intestines. 

In another case, observed by Karl Bettelheim, and published by Vi- 
mont, the stenosis affected the right branch of the pulmonary artery. 
The patient died of phthisis with tubercles in both lungs. 

Finally, in a third case, the lesion afifected both branches of the pulmo- 
nary artery (Observation XTT. in my treatise). The patient observed by 
Tomassi Crudeii died suddenly from thrombosis of the artery. 




CHAPTER XXVI. 



DISEASES OF THE PULMONARy ARTERY.— (Con(in««f.) 
iNSUmCIENCT or THE VALVEa OF THE PtJLUONAB? OrIFICB. 

Inbutticienot of the valves of tlie pulmonarj- artery, contracted after birth, 
ia undoubtedly the rarest of all \-aIvular lesions, CaBea have been observed 
by Benedict,' Freriche," KoUsko,' Von Wahl,' Klob,' Eoebar,' Weiss," 
MorisoD,' Whitley,' Decomiijre, "" Vast," Budiii," and Vimont. 

It follows, from these ohaervationa, that iiisufficieney of the pulmonary 
valves may be the result either of eudocai-ditia, or of the nUieroniatous 
process, which thickens and shortens the free border of the valves. In 
Von Wabl's case, the endocarditis destroyed the valves almost entirely. 
In another case, one of the valves has been found perforated at the base, 
as the result of myocarditis. In addition, the pathological process which 
has changed the valves to such an extent as to render them insufficient, 
has often produced a cei-tain degree of stenosis. 

It is said that cblatation and hj-pertrophy of the light ventricle and au- 
ride have been observed as the resiUt of this lesion ; also a certain amount 
of dilatation of the pubnonary artery, with secondary hypertrophy of the 



r. »rter. palm., Wipn. Woeh- 
1 Klsppe, Zeitsohr. d. Wiener 



' BeDudict : FkU von iDBufficienz der VkIv. aemitiu 
enHobr.,-1854, 35. 

'Frericlis: Ibid. 1853. 

' Kolisko: Fall von Insofficiianz der PulmoDal arteil 
Aente. 1650. 

■ Vou Wtthl : Aonto EndoaarditU der Pulmonal Klappen, Peterab. Med. Zeitaolir. 
1861. 

'Klob; Beitrsege x. P»thoL d. Pnlraon*! arterien Klappen, Zeltschr. d. Wiener 
Aerzte. ISOl. 

■ Boaber: Ein Fall von lusotGcienz d. Putmaiial Klappen, Berl. Klin. Woohenaohr. , 
1870. 

' Weiss : Ein Fall v. Insiiffioieni d. Pulmonal Klappen, Wien. Med. Pretse. 1876, 1, 

' Morlson : A Csea of DlHHue oF tlia Pulmonary and TriooBpld Valves, Trans, of 

the Path. Soo., 18TS, xxvil., p. OS. 

• Whitley : Guj'b Hospital KBp.. 1858, third aeriea, vol. v., p. 263. 
" Decorniere : EsMi sur I'Eudocardite puerpirale, Th^ do Paris, 1869. 
II Vast: Eudocardite Ulc6reuae, Tliaae de Paris, 1864, p. 53. 
" Budin : ThC'Sw d'ogrSgalion da Porak, 1880. 
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left ventricle and auricle. Lobular pneumonia and infai-ctions bave oIbo 
been found upon autopsy, 

ExamiuatioQ of the heart has shown enlargement of the light side, 
and a diastolic murmur having its maximum of intensity at the left border 
of the literuum, in the second iatercostnl space. This murmur has a high 
pitch, and extends, to a certain extent, over the lower part of the sternum 
along the right ventricle, in the direction followed by the blood which 
fows back into the ventricle. . 

According to Roaenstein, "Weill has confirmed the statement of Dusch 
tiiat this murmm- may be propi^ated in 
the direction of the vessels of the neck. A 
^stolic blowing murmur has been heard 

certain cases, but this ia explained by 
the coexistence of stenosis and iusuifi- 
ciency. 

Among the functional disturbances h&ve 
been noticed a certain amount of dys])ncea 
and palpitation of the heart, Compeaso- 
tory hypertrophy of the right ventricle de- i 
velops slowly. In Morison's ooije the pa- 
tient complained of acute patus in the re- 
gion of the heart, radiating into the right 
shoulder and hand. The pulse is normal, 
or approximately so. *'"' "'' 

After the period of compeDsation and tolerance has terminated, the pa- 
tients suffer from venous stasis and dropsy. Death is the inevitable result, 
but Ufe may be prolonged for a considerable period. 

I have not observed any case of insufBcienoy of the pulmonary valves 
in which the diagnosis has been confirmed by post-mort«m examination. 

At the present time I have a patient under observation, who is suffering 
from acute ai-ticulor rheumatism, and presents in the clearest manner the 
symptoms of insufficiency of the pulmonary artery. 

Obsebvatios LTV. Acute Itheuvialism ; Ptdvionarij bisuffii:ienf]i. — L. 

P , twenty-six years of age, entered the hospital July 7, 1882. Present 

eickneBs has lasted a week ; high fever, profuse sweats, pain, and swelling 
in ankles and kueea. lu the second left intercostal space the first sound 
is heard normally, then a blowing murmur is heard, which is propagated 
from above downward along the sternum, and is heard better on the left 
aide than on the right. Nothing heard at the apex. 

Apex-I>eat in fiftii intercostal space, 12 ctm. fa-om the median lino ; ver- 
tical border of heart 4 ctm. from edge of sternum ; upper border of liver 
at level of fifth cartUage. 

July 13th, the murmur has increased considerably in intensity. Its 
area forms an elongated ellipse beginning in the second left intercostal 
space, 3 ctm. from the median line, and directed toward the fourth inter- 
costal space, at its junction with the sternum ; the eUipse is 8 ctm. long. 
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and 3^ wide. It corresponds, therefore, to the puLnonair artery and its 
infundibulum. The first sound is rapidly followed by a blowing murmur, 
which is prolonged into diastole. At the aortic orifice, on the contrary, 
the semilunar dick is heard distinctly. The murmur is produced veiy 
probably by insufficiency of the pulmonary Talye& 

Endabteritis of the Pulmonabt Abtebt. 

Inflammation of the pulmonary artery, though much rarer even than 
that of the aorta, has nevertheless been observed, and even in the acute 
form. 

It has not been found isolated, but is mentioned in certain observations 
of acute endocarditis with vegetations upon the pulmonary semilunar valvea 
In one case, it is said that endarteritis was present with rugosities upon 
the surface, and adhesion of a clot which divided into two and entered the 
branches of the vessel There is no description of the disease, as the 
lesions have been found merely on autopsy. 

Chronic endarteritis has also been observed. In a man of nineteen 
years, Fenger ^ found, in addition to vegetations upon the pulmonary valves, 
three vegetations as large as hazel-nuts, and sixiy small ones, which were 
situated at the level of the bifurcation of the artery, and were prolonged 
into the two bi*anches. 

O. Weber ^ gives the following appearances in a case in which the lesion 
was attributed to syphili& 

Obsebvation LY.— The individual presented syphilitic lesions in the ver- 
tebral column and liver. The right branch of the pulnionary artery con- 
tained patches 2 to 3 mm. long, and 5 mm. thick, which projected into the 
cavity of the vessel so that the lumen was- reduced to a mere slit. The 
patches were covered by the inner tunic of the artery ; they were soft and 
yellow, composed of granulation tissue which had developed at the expense 
of the middle tunic. The external tunic was still elastic, but very much 
thickened. Infarctions in both lungs. Death occurred trom, hsBmopiysis. 

Atheboica of the Pulmonabt Abtebt. 

Atheroma of the pulmonary artery is sometimes met with, although 
much more rarely than in the aorta, but the appearances are the same in 
botL The patches are situated mainly at the bifurcation of the arteiy» 
and near the semilunar valve& 

One of the first results of the lesion is hypertrophy of the right heart 
This has been noticed not only in France, but also by Elob * in Germany, 

^ Fenger: Nord. med. Aok. Y., 1878, 4. Jahresber., IL, 140, quoted bj Quincke, 
Krankh. d. Gefaesse, p. 368. 

' O. Weber : Syphilit. Neubildung in d. Wand« d. arter. pulmon. (Med. Central 
Ztg., 1862, No. 52), and Scbmidt's Jahrb., Bd. 123, p. 174. 

> Klob : Wochenblatt d. Ges. d. Aerzte, 1865. 
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who found hj-x>ertrophy of the right heart in an autoijsy upon a man who 
presented dilatation of the pulmonary artery. 

It is difficult to determine the importance of the lesiouB, since athe- 
roma of the pulmonary artery ia associated ahnost always with other dis- 
eases of the heart and vessels. 

The lesion ia rarely suspected during life. Nevertheleaa J, Hope ' 
lutH recorded an observation in which a characteristic bruit was heard on 
■ascultation. 

Observation LVL — A dilatation of the pulmonary artery, although not 
large, produced a perceptible thrill and impulse in the second left inter- 
oostid space. A small tumor could be mapped out between the ribs. Aus- 
cultation revealed a very loud, superficial, tlry murmur, like the creaking 
of a saw, above the clavicles and over the entii-e precordial region, but most 
markedly in the second intercostal space ; hypertrophy and dilatation of 
the heart. 

Atheroma of the pulmonary arteiy ia said to be produced by old age, 
ilcoholism, rheumatiBm, gout, and syphiliB. 

AsEimiBU OF THE PuiAIONABV AbTEBT. 

Aneurisms of the pulmonary artery are very rare. Among 950 cases 
of aneurism. Crisp collected only 4 in the pulmonary artei^'. We here 
refer only to aneurisms of the trunk of the vessel, not to those of the small 
branches, and which are found iu phthisis. 

Both forms of aneurism have been observed, the true or fusiform, and 
the false or sacculated. 

The symptoms have been a prominence in the left second intercostal 
apace near the sternum ; hero aua<.rultation reveals very loud murmurs, 
eometimea systohc, sometimes diastohc. 

Observation LVIL Aneuruim of the 7¥unk and acquired Slenom of both 

Branchea of the Pulmonary Artery. — A sailor, aged forty-two years, who bad 

■affared several times from muscular rheumatism and bronchial catarrli, 

was admitted to the clinic of Prof, Carlo Maggioraui, December 2(J, 18G7. 

Sinoe September, 1SG6, he had had attacks of dyspncea and palpitation of 

the heart; severe bronchial catarrh developed in the last two months. 

Pulse 88, area of cardiac dulness increased. Between the two heart sounds 

was heard a rough murmur, which was very perceptible at the base. A 

soft blowing murmur was heard instead of the second sound, more marked 

^^ over the right than over the left ventricle ; the two periods of silence were 

^^t ■hortened. In addition, signs of broncLial catarrh, pulmonary otdemo, and 

^B hepatic congestion. Urine, sp. gr. 1.022, certain amount of albumen. 

^B Lower extremities shghtly cedematous. 

^V January 7, 1868: the murmur heard between the first and second 
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sounds became rough, and the first Boimd less clear ; face slightly cyanosed, 
pulmonary rAles more numerous, pleuritic exudation on boUi sides. 

January 16th, condition grew worse ; dyspnoea and cough more dis- 
tressing, pulse 102. January 17th, under the influence of veratruni Tiride, 
pulse fell to 52 and became intermittent. January 19th, patient died sud- 
denly while eating. 

The autopsy ^owed cedema of the brain, cerehral sinuses and menin- 
geal veins filled with blood, and moderate effusion in the ventricles. Snmll 
amount of fluid in pleune and pericardium ; lower lobe of right lung cedem- 
atous. Arteries and veins of right lung contained little blood, those of 
left lung almost entirely empty. Nutmeg Hver. Enlarged and softened 
spleen; kidneys congestedandshowed beginning parenchymatous nephriti& 

Heart hypertrophied, especially the right auricle and ventricle, vrhicb 
were filled with blood ; left ca\itiea entirely empty. Both vente cav% 
dilated. Transverse diameter of heart measured 12 ctm. at the base, longi- 
tudinal diameter 13 ctm. from the apex of the right ventricle to the base. 
The right ventricle and auricle were doubled in volume ; the endocardium 
of right side had lost its transparency, and the eolumnie carneie were 
hypertrophied. Wall of right ventricle 1^ mm. thick ; right aui'icle d mm. 
thick in parte ; circumference of right auriculo- ventricular orifice meas- 
ured 120 mm. (normally 103 to 104 mm.) ; ch'cumference of pulmonaiy 
artery 95 mm. (normally 72 mm.) ; semilunar valves enlarged and thick- 
ened ; trunk of pulmonary artery dilated like an aneurism, and its trans- 
verse diameter measured 50 mm. Above the semilunar valves were tvro 
small diverticula, the walls of which were ^ mm. thick, while the remainder 
of aneuriamal wall was 1 J to 2 mm. thick. No trace of endarteritis iu aneu- ' 
rism, but hyperplasia of the adventitia. Between the orifices of the two 
branches of the vessel the arterial wall was formed of sclerotic connective 
tissue, hard and partly calcified, so as to form a ridge in the cavity of the 
aneurism. Farther on, the right branch dilated ; iu the left branch the 
waUs were thickened, reducing the lumen of the vessel from 13 to 3 nun. 
At this point the lumen was obliterated by a recent clot (probable cause at 
the sudden death) - a little farther on the lumen gradually enlarged. 

The trabecuhe and i^apillary muscles of the left heart were atrophied ; 
the ventricular walls were from 7 to 4 mm. thick (normally 15 to 16 mm. ) ; the 
muscular tissue was soft and friable, while that of the right ventricle was 
firm and brownish red in color. Under the microscope the piimary fibril- 
Ite of the left heart were found to be half as thick as those of the right 
side ; the former contained fatty and pigmentary granules, the latter were 
normal The left auriculo-ve utricular orifice was normal ; the aortic ori- 
fice had a circumference of 64 mm. (normally GfiJ mm.). The semilunar 
valves were shortened and insufScient The aorta contained sevei-al patches 
of chronic endarteritis (Corrado Tomassi Cnideli de Palerme, Biv. flin . I 
vii., 2, p. 37, 1868, in Schmidt's Jahrb., 8, p. 169, 1870). 

TSROUBOSIS ASD EUBOLLSM OF TEE FOLMONABY ArTEST. 

There is nothing more common in post-mortem examinations than to find 
clots in the pulmonary artery. These are usually formed either after death 
or in the last stage of the agony ; they are recognizable particularly by 
their stratification. Seen In the ordinary position of the corpse, the upper 
part of the clot is composed almost exclusively of fibrin, contaiuing a few 
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globules, but the majority of these have accumulated in the lower parts. 
Furthermore, the clots ai'e uot adherent to the walls, and are held in posi- 
tion simply by prolongations which they send into the branches within the 
longs. 

The clot formed during life is not stratified, and is darker in color the 
more recent its formatioD ; it is firmer, as il condensed by the expulsion of 
the serous contents. Furthermore, it adheres to the walls. This adbeston 
may be due merely to a plastic fluid which is readily detached ; but at a 
later period the clot is joined to tlie wall and its detachment leaves 
a roughened, unpolished surface. Indeed the adhesion may be of such a 
nature that it becomes difficult to determine accurately the wall of the 
vessel Certain clots are composed entirely of leucocytes, others of red 
globulea 

Emboh differ from thrombi in this respect, that instead of finding a 
more or less homogeneous tissue, the interior of the relatively rec«nt clot 
contains a mass the color and structure of which are different This is 
sometimes an old, more or less degenerated clot ; at other times n still re- 
cent clot, upon which may be recognized the impression of the valves of the 
veins. Or the nucleus of the embolus consists of the debris of cancer, par- 
ticles of the valves, or pus. The differential quaUtiea of thrombi and em- 
boli are presented in the following table : 



Begin by small ramifications ; Are arrested upon the i^rojecdous and 

clot arborescent. valves, and at the bifurcations. 

Structure homogeneous through- A whitish mass surrounding soft co- 
out the entire clot. agula. 

Begular shape. Irregular shape. 

Cardiac extremity rounded. 

Texture stratified. Texture irregular. 

Do uot entirely fill the calibre of Distend the vessel without adhering 

the vessel. to its walla. 

The most striking phenomenon is the sudden death during a cachectic 
condition. The onset of the symptoms is as sudden in tbi'ombosis as in 
embolism.' Sometimes the sudden ^roptoms have been preceded by dysp- 
naa for a couple of weeks. ' 

Thus in cachectic individuals or in the puerpei-al condition the pres- 
ence of thrombi in the lower limbs, the increasing dy^noea, the sudden 
onset of excessive requratory anxiety, cyanosis, a feeling of coldness, ex- 

' Hnmolle ; Soc. An&t., p. 103. 1874. 

' Bncquo; and Huiot, qaoted by Favre: £tudc but U TUromlMae de rutSre pul- 

n. ThMO de Puis, 413. IB75. 
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peotoration of blood — ^ihese are the signs whiohy combined with rapid 
death, indicate the occurrence of thrombosis or embolism of the pulmonary 
artery. 

Death is inevitable unless a small embolus is present and does not ob- 
literate the entire circulation of the pulmonary trouble. 

Finally, clots may be found in the pulmonary artery, produced by path- 
ological causes situated outside of the vessel Oulmont ' has reported a 
case of sacculated aneurism which had produced compression of the left 
branch of the pulmonary artery and chronic interstitial pneumonia. At 
other times the compression has been produced by bronchial or medias- 
tinal glands,* finally by retraction of the lungs as the result of interstitial 
pneumonia. 

> P. Oulmout: Prog. M6d., January 1, 1881. 
* Barety : Thdse, Obe. LXXXTTT. 
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The nijYicardium ia a peculiar tissue. Although composed of muscles 
which are not subject to the w-ill, it is allied to the voluntary muscles by 
its connective-tissue framework, the teiToinal tendons of its fibres, red color, 
and finally by the striation of the fibres. It differs from the voluntary 
muscles in the following respects : the size of the fibres is smaller, the di- 
ameter of the latter being six- to eight-hundredths of a milhnietre, that 
of the former being only two-hundredths of a millimetre. 

The fibres of the voluntary muscles are grouped in secondary, then ter- 
tiary bundles, isolated from one another by connective tissue forming a 
sheath ; those of the heart are not grouped in parallel, gradually increas- 
ing bundles. 

Each fibre of voluntary muscle is surrounded by a sheath of sarco- 
lemma ; the heart fibres ai'e not provided with a sarcolenuna. The mus- 
cular fibres of the heart, by theh- incessant di^■i9ion^ and continual anasto- 
moses, form an inextricable network which compels them to contract at 
the same time. 

Although examination of the myocardium differs from that of the vol- 
untary musdes, the traces furnished by tbe myograph are very much alike. 

UTiile the curve mode by voluntary muscles ia formed by shoi-tening 
along its length, that made by the cai'diac muscle is furnished by increase 
in width at the moment of contraction, But these two phenomena are bo 
related that the curves obtained are identical. Thus, the form of the sys- 
tole of the cardiac muscle is that of a muscular contraction. The ascend- 
ing period, which corresponds to the shortening of the muscle, is shorter 
than the descending period, i.e., than the return of the muscle to its former 
length. 

Fatigue modifies the systole of the heart and the contraction of a mus- 
cle in the same manner ; it causes diminution of the amplitude and in- 
crease in the duration of the movement. Both forms of contraction are 
alao affected in the same manner by heat and cold. 

The systole does not present an equal duration in the different ports of 
the heart The aui'icle effects its systole much more rapidly than the 
TeDtricle. 



At the beginniiig of each eystole an electrical variatioii is produced, 
and is laaoifeBted in the galvanoscope. 

"WTien the heart contracts, ail the fibres do not enter into contraction 
aiinultaneouely ; the systolic movement is propagated from the base to the 
apex, i.e., from the auricles to the ventricles, and runs along the length of 
the heart by a sort of peristaltic movement. According to Engehnann,' 
the propagation in the muscular tissue occurs from cell to cell, indepen- 
dently of all nerrous action. 

The series of cardiac movements being equivalent to a series of suc- 
cessive contractions, it follows that these movements will be more and 
more extensive in proportion as the time occupied in their occomplisb- 
ment is greater. Acceleration of the cardiac rhythm, therefore, will ren- 
der the movements less extensive. 

The force expended by the myooardiiun in its contraction is conveyed 
to the heart ; furthermore, the empty heart ceases to contract as soon aa 
it exhausts the blood contained in its vessels. Ligature of the coronary 
arteries in a mammal arrests the action of the heart in about two uiinut«8, 
A drop of blood allowed to fall upon a frog's heart almost immediately 
reawakens the movements which had been extinguished. 

The myocarditun is excitable to traumatic stimuli, but these irritationa 
are confined to the parts which have been stimulated. This excitability ia 
pui-ely reflex, since the myocardium is insensible, as was shonu in two caseg 
in which the heart was laid bare and could be directiy handled. 

Another question remains for discussion. It is known that the rhythm 
of the heart is not produced either by the pneumogastric or the eympo- 
thetic. The former merely moderates or suspends the rhythm, the latter 
accelerates it. \\'hen the heart is cut below the auricular groove, Ita . 
rhythm is still retained. Ranvier has shown, by a series of experiments, | 
that the rhythm appertains to the cardiac muscle itself, and not to the | 
small gangUonic centren. He re-established the rhythm by the action of || 
an induced current upon the separated apex, which does not contain any 
nen'e-cella' Marey had shown, in 1876, that the escitability of the myo- 
cardium to electrical cnn'ents exists only during the peiiod of repose, and 
that they are ineffective during the sj-stoloKhostohc period of activity. 
Dastre and Marcocci have confirmed this experiment, not alone upon the 
heart as a whole, but also upon the apex, which is destitute of ganglia 
(Oaz. des HopH., March 28, 1882). 

Laborde has found the cardiac rhythm established in the embryo of 
the chick before the existence of the developed nervous system. This law 
proveB that nervous disorders may indeed change the frequency of Uie 

< Engelm&nn, quoted by Huey -. La ctronlatlon dv Mug i. r4Ut phyriologiqne et dun 
les maladlw. p. 33. 1861. 

' Bauvier: Courti du Collbge do FruioB, xxvi'lefon, Prog, M6d., August IS, 1879. 
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pulsations of the heart, but that alteratdoas of the myocardium aid the 
cause of alteration of rhythm. 

MrocARDiTis. 

Myocarditia, or indammation of the myocardium, may be acute or 
cbroiiic, general or partial ; the latter form may be purulent or fibrous. 

Myocarditis is often an extension of endocarditis or pericarditis. The 
left ventricle Is the site of election during extrauterine life ; prior to 
birth, on the contrary, myocarditis of the right ventricle is the usual cause 

(congenital heart disease. The auricles are rarely affected alone. 
Myocarditis is rarely ever primary, perhaps only in some cases of trau- 
itiam. Secondary myocai-ditis ordinarily follows endocarditis or peri- 
carditis : it is rarely produced by disease of neighboring organs (pneumo- 
nia or pleurisy). It is only m rare cases that ulcerations of the lung have 
given rise to thrombosis of the pulmonary' veins, and these to emboli which 
have been arrested in the coronary arteries, producing circumscribed puru- 
lent myocnrditisL 

Diffuse parenchymatous myocarditis has been observed in the coiu^se 
of (general diseases, in rheumatism, and particularly in infectious diseases, 
such as typhoid fever. Purulent myocarditis may occur in purulent in- 
fection and the puerperal condition. 

When the lesion is extensive ihe pericardium is less transparent, and 
contains ecchymotic spots. The canliac muscle in dark or discolored ; its 
consistence is less elastic, rarely increased, generally diminished, and very 
friable. The softening is visible to the naked eye. 

The microscope shows granolo-fatty and vitreous degeneration, dis- 
seminated irregularly among the different fibres. The muscular fibres are 
swollen and cloudy, the strice have disappeared ; they contain fatty gran- 
ules, and the nuclei have undergone proliferation. A large number of 
new-formeil cellulai- elements are found in the interstitial tissue. At a 
more advanced stage the fatty degeneration is complete. Finally, spota 
of softening, true abscesses, are formed. 

The most frequently affected i>:u't is the apex of the left ventricle, then 
the base, posteriorly, near tlie aortic valves, then the septum near the 
base, and more rarely the papillary muscles and fibres of the right ven- 
tricle. 
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DTTEBSTinAL MY0GABDITI8. 

This is the purulent form. The pus is collected between the fibres in 
small deposits, from the size of the head of a pin to that of a bean, or in 
longer or shorter streaks. 

O. Weber * believes that the pus is formed at the expense of the mus- 
cular fibre& Demme ' thinks it is formed from the nuclei of the Tascular 
walle. In certain cases of pyaemia there are a large number of small focL 
Rindiieisch has found them filled with yibrione& 



ABSCESSES OF THE MYOCABDIUM. 

When the inflammatory process in endocarditis terminates in an ab- 
scess, the following characteristics are observed : the abscess is large and 
projects beneath the pericardium or endocardium, which has the appear- 
ance of an ecchymosis at this spot The abscess may open into the peri- 
cardium and produce purulent pericarditis, or it may open into the endo- 
cardium. In the latter event the pus is carried into the circulation, and 
gives rise to metastatic abscesses in the spleen, kidneySy'^brain, etc If the 
perforation occurs into the right ventricle, the metastatic process develops 
in the lungs. 

The process may terminate in rupture of the heart or one of the papil- 
lary muscles, or finally by the formation of a partial aneurism of the heart 
On the other hand, the recovery of such an abscess is possible, but it then 
leaves behind a connective tissue cicatrix. Finally, abscesses may become 
encysted and undergo calcareous incrustation. 

When the abscess is situated in the upper part of the septum there is 
no tissue present in which it may spread, and it may then open into hoth 
ventricles, thus establishing a communication between the two cavitiea 
Finally, these abscesses of the septum may extend to a semilunar or an 
auriculo-ventricular valve. 

A certain amount of dilatation is produced in myocarditis as the result 
of the loss of tonicity. Hence follows a diminished energy of circulation 
and a tendency to stagnation of the blood, and to the formation of dots in 
the heart The enfeebled circulation also gives rise to venous stasis, pul- 
monary congestion, bronchial catarrh, pulmonary oedema^ hemorrhagic in- 
farctions, oedema of the meninges and brain, congestion of the liver and 
spleen. 

Diagnosis, — ^The myocarditis which develops during the course of a 
grave affection like typhoid fever, variola, etc, can only be recognized 



» O. Weber : Virch. Arch,, Bd. xv. ^ 

^ R. Demme: Beitr. z. Auat u. Diagn. d. Myocarditis, Schwc^iz. Joam. f. Heilk.,l« 
79,461. 
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the careful daily exammation of the heart and other organs of circida- 
tion, and also of the disturbanceB of the nervous system. 

The disease begins with n certain excitability of the heart, and with 
dyspnoaa which is not explained by the coiiditiou of the lungs. 

Stokes has obsen-ed merely enfeeblemeDt of the first sound, but a 
number of writers have noted the presence of a blowing murmur, due to 
Atony or paresis of the myocai-dium. It will be recollected that I sug- 
gested this explanation for certain temporai7 blowing mminura in rheu- 
matic endocarditis. The murmur is heard at fii-st near the apes, then it 
moves toward the sternum and ascends on the right side and toward the 
origin of the great vessels. The murmur is systohc : in exceptional cases, 
in which a semilunar valve becomes affected and rendered insufBcient, the 
bruit occurs at the close of systole. Finally, the murmur is soft, diffuse, 
deep. 

The disorder is first manifested by simple enfeeblement of the first 
■ound, and the murmur does not develop until a later period. The mm-- 
mur is only temporoj-y ; either the patient recovers, the lieart resumes ita 
Tigor, and the bruit ceases, or he grows worse, asystole becomes mai-ked, 
and the blowing murmur diminishes and finally disappears. 

It does not persist unless the patient recovers with a cicatrix which 
impedes the play of a valve or causes stenosis of one of the caunls. 

EedupUcation of one or the other heart sounds has also been noticed, 
snd is explained less by the increase of certain resistances or tensions than 
1^ a loss of harmony of action in the ventricular systole. 

The impulse of the heart diminishes in vigor and consists merely of a 
■aort of tremor, its area becomes greater toward the end, and this phe- 
QOmenou is justly attributed by Desnos and Huchard to cardiac dilata^ 
tion. The piilse is first strong, but soon becomes soft, smalt, compressi- 
ble, and intermittent on account of the insufficiency of the ventricular con- 
tractiouB (false intermissions). It should be noted that the loss of rhythm 
is the real sign of the myocarditis, the acceleration or retardation being 
due to the action of the sympathetic and pneumogastric nerves. 

The weakness of the pulse indicates insufficiency of the arterial supply 
and obstruction to the venous circulation in the viscera. This condition 
in the brain is soon shown by the deliinum ; this is a nuld deUrium of 
depression vrith general or partial convukious, or sometimes merely tremor 
of the limbs. It is followed by coma. The respirations become iiTegular, 
jerky, less frequent, while the movements of the heart become more and 
more frequent and feeble. 

Passive congestion of the bronchi may be added to the other pulmon- 
ary lesions, such as infarctions, metastatic abscesses, etc. ; then asphyxia 
develops, with cyanosis, clammy sweats, and coldness of the limbs. 

When the myocarditis produces merely an enfeeblement of the first 
•ound or a blowing murmur, it can be distinguished from the murmur of 
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pericarditis by the distinct sigus of the latter which I have previouslj dis- 
cussed. But when the period of asystole has developed it is difficult to 
say whether we have to deal with myocarditis, pericarditis or hydroperi- 
cardium. In such an event we should be guided by the general course 
of the disease. 

Myocarditis usually runs its course in three to eight days ; the dura- 
tion is longest in the cases which recover. Demme has observed one case 
which lasted forty-three days. The usual termination is death ; recovery 
is exceptional 

Observation LVILL Stenosis of the Infundibulum of the Pulmonary Ar- 
tery ; Old Myocarditis. — A. K , aged thirty years, entered the hospital 

March 6, 1851. A little while before, pains had appeared in the lower 
limbs and left half of the chest ; palpitation of the heart at the same time. 

At the moment of systole the entire cardiac region, from the third to 
sixth intercostal spaces, was slightly retracted, as was evident from the 
movements of the breast, and during diastole the chest resumed its shape, 
so that, upon superficial examination, this diastolic movement might be 
mistaken for the impulse of the apex, which, on the contrary, was not per- 
ceptible. The dulness on percussion extended from the third to the raxth 
ribs, and from the middle of the sternum to the mammaiy line ; the upper 
boundary was almost as broad as the lower. Inspiration and expiration 
unchanged. Along the left border of the sternum was felt a strong thrill, 
filling i£e entire period of systole ; it is prolonged more to the left than to 
the right, and has its maximum of intensity at the insertion of the left 
third cartilage into the sternum. The thnll is accompanied by a loud 
murmur, which was feebler over the aorta and apex than over the left 
border of the sternum ; the second sound was audible though feeble. 
The pulsations of the heart were irregular ; radial pulse veiy small and 
weak. 

The murmur referred to above was heard on the left side of the thorax 
posteriorly near the spine, from the spine of the scapula to its apex. It 
also appeared to us that a diastolic murmur was heard at the middle of 
the sternum, but it was so faint that we coidd not be positive. 

Diagnosis, — Adhesion of the pericardium to the heart, to the left side 
of the mediastinum and the costal pleura appeared to us to be established 
according to the teachings of Skoda and our own experience. With re- 
gard to the vessels we assumed stenosis of the aorta and perhaps of the 
pulmonary artery. 

The patient became dropsical and then was seized with right apoplexy. 
He died July 16, 1854. 

Autopsy, — The heart, throughout its entire extent, is adherent to the 
diaphragm, the costal pleura, and left side of the mediastinum. The mus- 
cular tissue is retracted. The endocardium near the aortic valves is opaque 
and looks like a cicatrix. The infundibulimi of the pidmonary arteiy 
is retracted evidently below the valves by a cicatrix, and the opening will 
merely admit the passage of a pea. The posterior mediastinum is filled 
with cellular masses ; deep abscesses are found, extending to the bones. 

liver, spleen, and kicbieys indurated and contain little blood. The 
right ilium is smaller than the left ; the pelvis is contracted ; synchondrosis 
of the left side, and an abscess at the level of the crest of the ilium, and 
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osteophytee upon its inner surface (Cejka, Prager Vierleljahrsschr., ilvi., p. 
12a 1865). 

The autopsy, made by Professor Willigk, is completed by the following 
details: 

The heart has a flattened, rounded shape, II ctm. broad, 9 ctm, long; 
it« entire surface is covered by connective tissue 1 to 2 mm. thick ; the 
layers of the pericardium are adherent to one another. The right ventricle 
is more Jilated than the left The infundibulum is 8 mm. in diameter, and 
in its inner layers, to a depth of 6 or 6 m.m., it is transformeil into a thin, 
brownish- white cicatricial tissue, which projects, like a little tongue, to 
below the valves, especioUy upon the posterior wall, and forms a septum 
with An openiug 1 ctm. long and 5 mm. broad. The walls of the pulmon- 
nary art«ry are slightly thickened, and at the emergence of the left branch 
are atheromatous ; the valves are very thin. The extremity of the tricuspid 
valve is retracted and thickened and, at the base, is adherent to the cica- 
trix mentioned above. This valve closes the right auricle, despite the dila- 
tation and hypertrophy of the ventricle. (Willigk, "Sections ergebnisse 
an d. Prnger path, anat Anstalt," — Vierleljahrsckr. f. d. prak. Heilkunde, 
voL 51, p. 22. 1856.) 



CHSONIC HTOCAIUirn& 

Chronic myocarditis may follow the acute condition, but it generally 
develops primarily ; it is confined usually to the connective tissue. 

It occurs sometimes during intrauterine life, sometimes after birth. 

During the latter period it may be secondnry to endocarditis or peri- 
carditis, or is due to traumatism or the presence of foreign bodies. As a 
general thing, however, it is produced by arthritis (gout and rheiunatism), 
alcohohsm, and even sj-philis. 

Two forms of myocarditis must be recognized. In one form, atrophy 
of the myocardium occurs at the some time as the development of in- 
terstitial tissue ; the other variety is one of the forms of hypertrophy. 

Atrophic sclerotic myocarditis appears to be more frequent in males 
than in females ; it occurs chiefly about the ago of thirty and aSecta pref- 
erably the left ventricle. 

The lesion consists of proliferation of the interstitial ceUulor tissue and 
atrophy of the muscular fibres ; it is found especially in the left ventricle, 
particularly the septum and apex. In the ventricle the lesion involves the 
papillary muscles, particularly toward their upper extremity. In some of 
these cases almost all of the muscular tissue i^ destroyed. 

Obsewatiqn LIX. Stenosis of Ike Infandifndum of the Pidmonary Artery. 
— L , aged fifty -six years, entered the hospital May 13, 1856. She pre- 
sented the ordinary symptoms of advanced organic disease of the heart- 
Twenty years ago she hod an attack of acute articular rheumatism, after 
which she began to suffer from dyapncea ajid other disturbances of circula- 
_ 13 
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tion. About a month before admisoion the dyspnoaa became more BBtete 
and was accompanied by a distresaing cough. 

Present condition : pulse 90 to 100 per minute, weak, small, irregnkr. 
Apex beat in sixth intercostal space ; very strong impulse. A-Tety loud, 
rasping blowing murmur is heanl, accompanying and covering the normal 
first sound, with the maximum of intensity at the apex. 

Very marked anasarca, chiefly in lower limbs ; congestion of lunga 
No trace of cyanosis ; no pulsation in the jugulara The polmonaiy con- 
gestion and tiie anasarca mcreased gradually, and the patient died Hay 
21st 

Autopsy, — Considerable cardiac hypertrophy, affiscting mainly the rig^ 
side ; no lesion except hypertrophy found on left side of heart. In the 
inf undibulum of the right ventricle was found a fibrous ring, firm and re- 
sisting, and at least 2 or 8 mm. in thicknes& This ring admitted the tip 
of the little finger ; it is situated at least 1 ctuL from the insertion of the 
pulmonary valves, which are perfectly healthy. The pulmonary orifice 
presents the ordinary dimensions. Above this point the artery has under- 
gone a marked dilatation ; the other parts of the heart are normal 

Sclerosis with hypertrophy will be discussed at a later period. 

Syphilitic lesions may appear under two forms, either as ordinary scler- 
otic myocarditis, accompanied by other syphilitic lesions, or in the shape 
of gummy tumor& Observations have been recorded by Eicord,* Yirchow,' 
E. Wagner,* Morgan,* R Fowler,* and Lancereaux.* 

These gummata appear in the shape of yellowish, cheesy tumors, ex- 
actly like those met with in the hver ; the tumors are situated in the inter- 
stitial tissue, and give rise to atrophy of the muscular fibre& The endo- 
cardium and pericardium project above them, and at the same time are 
inflamed and thickened. Under the microscope these tumors are found to 
be composed at the periphery of firm connective tissue, and at the centre 
of small cells with a nucleus, which rapidly undergo fatty degeneration. 
The number of these gummata in one individual is sometimes very consid- 
erable. 

The diagnosis of sclerotic myocarditis is difficult ; nevertheless it may 
be suspected from the weakness of the heart, and particularly from the 
change of rhythm, unless these phenomena are due to the want of ocdu- 
sion of the valves. The diagnosis becomes more probable if the patient 
presents the signs of old syphilis, but if the myocarditis has produced val- 



* Ricord : Traits complet des maladies yen^riennes. Gliniqae icon, de l'H6piUl dee 
Te'n^riens, pi. XXIX., p. 120. 1862. 

» Virchowv: Ueber d. Natiir d. Const. Syphilis, Virch. Arch., 1858. 

* E. Wagner : Das Syphilom d. Herzens n. d. Gefaesse, Arch. d. Heilk., 84, 1866. 

* Morgan : Gnmmy Tumors in the Wall of the Left Ventricle, Med. Preea and Cir- 
colar, November 18, 1868. 

* Fowler : Fibroid (probably Syphilitic) Degeneration of the Heart, TVana. of Path. 
Soo. , xix. , p. 108. 1869. 

* Lancereaoz: Traitd de la syphilia, 2* Mil, p. 296. 1878. 
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Tular changes the diagnosis becomes more difficult. I will discuss this 
in detail in the chapter on cardiac hypertrophy. 

I will add one word more. Pericardial adhesions usually give rise to 
hypertrophy of the heart ; nevertheless I once found, in a case of old peri* 
cardial adhesions^ an induration of the organ with considerable atrophy, 
which could scarcely be interpreted otherwise than as a sclerotic or inter- 
stitial myocarditis. 

The disease has a slow course, but the termination may be very rapid. 
Kcord's patient, after having lost a little blood from an ulceration of the 
penis, died very suddenly with symptoms of cardiac distress 



CHAPTER XXVm. 

FABTIAL AKBUBISHS OF THE HEABT. 

These may be divided into two categories, viz., acute partial asearisins nnd 

chronic partial aneurisms. 

False Anetrisus — Accte Pabtul Aneitbismb. 

One of these forms of aneurism has been described under the Lead of 
endocarditis. Pelvet has shown that when the acute endocarditis ia situ- 
ated on the valve, the multiphcation of the cells, their embryonic condi- 
tion, and the disappearance of the elastic fibres deprive the valve of the 
power of resistance, and cause it to }-ield under the pressure of the blood ; 
if the course of the endocarditis is rapid, the valve ruptures ; if its course 
ia slower, the valve is distended and forms a little sac ; and if the inner 
wall of the sac ia ruptured, the sac is soon enlarged by the pressure of the 
blood. 

These valvular aneurisms have only been found in the left heart. 
Upon the aortic valves they project into the ventricle ; upon the mitml 
valves they project into the auricle. 

The historj' of Uiese aneurisms is confounded with that of acute i 
docarditis, in which they become one of the means for the production oC 
valvular insufficiency. 

Other small acute aneurisms form in the walls of the heart, always K 
the ends of the left ventricle, either at the apex or in the septum near tho« 
aortic oritice. These are due to acute partial myocarditis. 

Chbomto Fabtiai. AiiEtnuBua. 

These are usually tbe result of Pelvel's valvular aneurisms or of the 
endomyocardifis of which we have spoken. The place of election of these 
aneurisms is the apex of the left ventricle in the anterior witlL Among 
ninety-seven aneurisms of the heart Pelvet ' found the lesion eighty-five 
times at the apex of the left ventricle, and only three were situated id the 

■ PelTBt: Dm latfTjaoM dn oceor, Thiae de Ptuit, 1868- 
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right heart This ia due undoubtedly to the fact that the energy oi ays- 
tole is traiiBmitted especially to both ends of the ventricle. 

The dimenBionB of the sac may be quite large, they may even attain 
the size of a fiat. The vralb are usually ao much the tliinuer ' the larger 
the sac ; they ore protected against rupture by the deposit of stratified 
fibrin. 

The largest aneurism is that described by Berthold.' This aneurism, 
which occupied the entire right auricle, hod acquired the size of a man's 
head ; it had ei-oded a large part of the sternum, from the second to the 
fourth ribs. It was covered only by the integument, and this was ao thin 
in parts that the blood could be seen through. 

These partial aneurisms occur much more frequently in malea than in 
females. Apart from the aneurism, the myocardium has sometimes been 
found normal, sometimes hypertrophied. 

The following case was reported by Potain : ' 



Observation LX. Intracardiac Aneurism ; Intervenlricidar Per/oration ; 
Aberrant Tendon; Anomalous BruUn. — The patient, aged fifty-five years, had 
been in perfect health imtil three months ago, when mild gastric aymptoms 
developed. Two weeks before admission to the hospital be suffered from 
palpitation of the heart. Upon admissiou a systolic thiiU was felt in the 
middle of the prtecordial region ; no enlargement detected on percusaiou. 
Auscultation revealed a double murmur — a loud, systohc one, with two 
maxima of intensity, one at the base of tlie heart, the other at the apex ; 
the second murmur was diastolic, feeble, soft^ lasting throughout the en- 
tire diastole. Pulse 112 to 116 per minute. 

In view of these evidences of valnUar lesions, together with the absence 
of cardiac hj-pertrophy, the diagnosis remained estremely obscure. The 
only interpretation possible was that, the lesions being recent, sufficient 
time had not elapsed for the production of hypertrophy. But, on the 
other hand, how explain such marked alteration of the orifices without 
morbid phenomena of great intensity ? Another explanation was therefore 
forced upon us, and was sought either in an ulceration of the endocardium, 
in some voacular rupture, in valvular destruction, or in the existence of an 
aberrant tendinous cord. 

The autopsy showed, at the base of the right ventricle, a secondary 
cavity large enough to contain a nut of ordinary size, with two small 
openings, one anteriorly, the other at the bottom and in front of the sLnua 
of Valsalva. This cavity is an aneurism of the cardiac walls. 

A certain number of such cases have been reported ; they are situated 
usually at the apex or base of the heart in the vicinity of the arterial 
orifices, and particularly toward the septum. 

Tn our patient the ruxiture occurred at the anterior and middle 



' Die Oefecte der Scheidewaoil des Henena (Wien, BrEumneUer, I97Q); quoted bf 

oetter, Knokhuiten d. HeriflefBohsB. p. 203. 
• Berthold ; Merkwuerdiger F«ll einus von der rechten VorkamniBr ausgalienden 
i-uieur}'Bmis, Toeptlti. 18!)l>. 
> Guette de« H6piUiu, 3 AoQt, 188S. 
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portion of the right semilunar Talye through two opemngB» one into 
the ventricle, the other into the bottom and in front of the sinus of Val- 
salva. 

It remains to establish the relations existing between this aneurism and 
the anomalous bruits heard on auscultation. These lesions are rardj 
isolated, but are associated almost always with changes at the orifice& 

I have found reports of six cases which will serve for purposes of com- 
parison. In the majority the existence of murmurs was noted together 
with thrill, but it must be added that the lesion was complicated with 
aortic stenosis and insufficiency. Gordon speaks of a " rolling " bruit in 
his case. In Todd's observation a soft EfystoHc miurmur is reported, and 
also a loud diastoHc miurmur at the base ; but a channel of communicatioD, 
large enough to admit the httle finger, existed between the ventricle and 
aorta. In our patient, on the contrary, this channel is very narrow and 
barely admits the passage of an ordinary stylet 

We are, therefore, scarcely able to determine to what we should attrib- 
ute the loud murmur heard by us. This is also true of the thrill, which 
is very common in aneurisms of the septum, while it has not been observed 
in cases similar to mine. Their interpretation must be sought^ therefore, 
in some other lesion. 

If we carefully examine the posterior part of the left ventricle, we notice 
a slender muscular tendon which, instead of being inserted into the lower 
part of the mitral valve, passes upward to the septum so that it is situated 
m the cuiTent of blood and makes it vibrate. We may presume that the 
presence of this aberrant tendon has modified the abnorm^ bruits produced 
by the aneurism, i.^., the diastolic murmur. In the same manner the in- 
tensity of the systolic bruit may be explained by the vibrations of the 
column of blood under the influence of the same tendon. 

Aneurism of the septum always terminates fatally, with more or less 
rapidity. Its course is acute if there has been an abscess of the ventric- 
ular waUs ; the rupture is followed immediately by accidents, either ulcer- 
ative endocarditis with the entrance of pus and detritus into the circulation, 
or acute asystole from a sudden alteration of the cardiac muscle. In the 
former event death occurs almost immediately ; in the latter within eight 
to twelve days. 

When the disease runs a chronic course it presents from time to time 
accidents resulting from a slight ulceration — phenomena of asystole which 
last for a few days and then subside. The disease may thus run aloDg 
for a number of yeara 

In our case the lesion does not appear to have been of very long stand- 
ing, although these aneurisms sometimes remain latent for a considerable 
period, until the first symptoms arise as the result of exertion or some car- 
diac excitement In my case it seems very probable that the disease began 
in the aorta, which was very atheromatous. This patient died very quickly, 
in the course of six hours, although the autopsy revealed nothing whidi 
would account for such a sudden termination ; the only explanation to 
be given is the development of asystoly or an interruption to the circu* 
lation. 

The diagnosis of these aneurisms is extremely obscure until they have 
given rise to tumors which approach the thoracic wall& In one case Skoda 
observed enlargement of an intercostal space. 
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These aneurisms are usually mistaken for hypertrophy of the heart, and 
if they assume large dimensions it is difficult to differentiate them from 
aortic aneurisms. They almost always terminate by embolism or rupture 
of the heart' 

^ For further details, tide J. Skoda and Klob : Fall von ausgebreiteter Schwielen- 
bildung im Henen, Wien. Med. Wochen. , 1856. Skzeozka : Eigenthuemliche cayemoese 
Entartong der MuskeUabstanz des Herzens, Yirch. Arch. , xi. , p. 181 ; 1857. Jasinsky : 
Zor Casaistik der Herzaneyrjrsmen, WieiL Med. H. 2. Griesinger: Aneyrysma der 
Yentrikelflcheidewand, Aroh. d. Heilk., 1864. Jaccond: Un cas d^an^yrysme yentri- 
enlo-aortique, Union M4d., 1866. E Kook: An^yrysme partlel de la pointe da coear, 
Preaae Med., zix., 0, p. 69; 1867. Spencer Watson : Small Partial Aneurism of the 
Apex of the Left Ventricle, Med. Times, July, 1867. T. L. Walford : Aneurism of the 
Heart, Brit Med. Journal, July 8, 1869. Henry Arnott : Aneurism of Left Ventriole 
with partially Ossified Walls winding around the Root of the Aorta, Trans, of Path. Soo., 
zix., p. 149; 1869. Peacock: True Aneurism of Apex of Left Ventricle, Trans, of 
Path. Soc., xxi., p. 118; 1871. Simon : Zur Entstehung d. Herzaneurysma, Berl. KL 
Wochenschr., 45, 18?2. 
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When a patient ia aSected with an ovute disease of the heart, whether peri- 
carditis, endocarditis, or myocarditis, be does not always succumb, but, on 
the contrary, usually recovers. But this first affection is often merely the 
first manifestation of a constitutional affection, the later attacks of which 
follow the ordinary law, i.e., they undergo resolution less and lesa, and tho 
return to the normal condition becomes more and more di£6cult. 

The int«rTalfl of health between the successive manifestations of the 
diathesis may be very great and, indeed, a second attack may never occur. 
However this may be, a first affection of the heart or soveml successive at- 
tacks usually leave behind in the tissues either cicatrices or lesions which 
impede function. 

If the individual is young and the lesion is not considerable, the other 
organs of circulation will lend their aid, and the patient will enjoy a satis- 
factory condition of health. 

Tliis period of tolerance of the organism to cardiac lesions varies ac- 
cording to several factors. It is greater in valvular insufficiency thim in 
stenosis, and greater in lesions of the aortic orifice than in those of tho 
mitral and pulmonary orifices. It is greater in cb-cumscribed lesions of 
the pericardium than in those of the endocardium, and especially of the 
myocardium. It is also greater in young people and adults than in old 
people. 

Tlie period of tolerance may last for a very long time. Individuals 
suffering from an affection of the left heart, either Corrigan's disease or mi- 
tral induration, have been known to present a period of tolerance of ten, 
fifteen, twenty years, or even longer, befoi'e the secondary cardiac lesions 
manifested themselves with an intensity which threatened life. 

Accordingly, the period which intervenes between the beginning of a 
cardiac affection and death, either from syncope or asystoly, is extremely 
variable— from a few days to twenty-five years. 

The secondary results of heart disease differ according to the primaiy 
lesion, and while Corrigan's disease leads to sudden death, stenosis of the 
pulmonary artery leads to phthisis. Sclerosis of the mitral valve produces 
passive congestion, dropsy, and asystoly. 
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Dmwzji OS Exnnox. 

When a patient has been affected with facial paralysis with deflection of 
the face, smd he is on the waj- to reoorery, a moment amrcs at \rh)ch the 
tonicity of the diseased muscle is restored, so that there is no deflection of 
^e face during repose. But if the patient sjieaks or laughs the muscles 
of the healthy side distort the features, as the energy of contraction of the 
paralyzed muscles has not been completely restored. Then the affected 
ttmacles gradually regain their power until complete recovery occurs. 

A patient cured of an acute affection of the heart 'nith persistent le- 
mons resemblea somewhat the conralesceut from facial paralyslaL If be 
*Jo«a some light work or walks on a level surface, nil is well ; but aa soon 
^»B the path begins to ascend, the effort which the heart must perform pn>- 
*^Uce3 htigue and ansiety begins, leading to distressing efforts at respira- 
*^oii— in a word, to dyspntea. It seems as if the orgauisni eudeaTora to 
^^ornpensate by frequent respirations for an oxygenation which has become 
^-^isufficient because the heart does not propel a sufficient wave of blood. 

The more the path rises and the more the mechanical labor increases, 
*-i*e more marked the dyspncea becomes. The djspuoia will appear what- 
^^■^er the character of the eiercise may be, whether it requires force or agility. 
This anxiety and dyspncea are common to all thoracic affections, whether 
*^*iey affect the respiratory or circulatorj' organs. But this difference be- 
^-■^een repose and action is especially marked in diseases of the heart and 
t^r^at ressels. 

Dyspncea on effort exists even during the most complete tolerance, and 
*-*> such cases we hear the patients say : " I do not suffer while I remain 
*li^et, but the least exertion or excitement reminds me that I have heart 
*iis«ase." 

This form of dyspncea must be distinguished from other varieties. 
The dyspncea of nervous asthma differs by its sudden beginning during 
**l>OBe, and especially at night The onset of the affection, instead of being 

|^*^lual and progressive, passes at once to its greatest intensity. The res- 
Pi>*tory efforts made bytlie patient have been well described by Professor 
^- 86e,' Inepimtion is short and expiration is much more prolonged' 



>O.S£e: Art. "Aslhme." du Dicticamairo des EcieuceHmcdiciitcs, t. III., 1808. 

' Normal expiration is alwitys longer tlian iiiBpi ration, but diirliiif aiiBouttalInn ths 
•onorons period of eipiralion Is aliorter than inapiralion. The ead of eiplratiou U 
tilflnt in the normal condition. 
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than in the physiological condition, with r&les which indicate that conizao- 
tion of the bronchi accompanies the contraction of the diajdixagm. Far- 
thermore, the asphyxia and expectoration show that we have to deal with 
respiratory, not with cardiac dyspnoeas 

There is another form of asthma, known as catarrhal asthma^ in which 
the attacks of dyspnoea do not develop except on the occurrence of bron- 
chitis. Its onset is gradual and its intensity is proportionate to the extent 
of the bronchial lesion. 

The dyspnoea of emphysema is much more difficult to distinguish from 
dyspnoea on effort than any other form. I do not now refer to the yariefy 
which accompanies bronchitis and constitutes catarrhal asthma, but to 
that form observed in emphysematous individuals during repose. 

The emphysematous patient who has lost his pulmonary contractility 
is really in a condition of exaggerated inspiration, even during repose. At 
each inspiration the diaphragm and ribs are brought into play and canM 
the greatest possible amount of air to enter the bronchi ; it would seem as 
if the quantity of air which enters is insufficient, and the patient is obliged 
to sigh from time to time in order to introduce a certain amount of sup- 
plementary air into the chest 

This necessity will be still greater if the patient is in confined air or 
upon a mountain, as the air then contains a smaller amount of oxygen. 
The slightest catarrh, which otherwise would be insufficient to prodace 
any disturbance, reduces his respii'atory field and gives rise to dyspncea ' 
In confirmed emphysema^ indeed, nasal or bronchial catarrh recurs con- 
tinually. 

The dyspnoea of emphysema is distinguished from that on effort by the 
fact that the former exists during repose, and that if it is more marked on 
effort it is not accompanied, like the latter, by palpitation and changes in 
the rhythm of the pulse. 

A dyspnoea very similar to that just described is the variety observed 
in fat people, in whom the diminution in the amplitude of the thorax and 
of the respiratory movements produces the same result as emphysema 

The dyspnoea of chloro-ansemia resembles stiU more closely the dysp- 
noea on effort of true cardiac disease, and so much the more as the former 
is really a cardiac dyspnoea with palpitation. The diagnosis will then be^ 
made particularly by the examination of the heart, which enables us to rec- 
ognize the signs of a valvular affection of the aorta, the mitral, or tricuspid 
The differential diagnosis between anaemia and stenosis of the pulmonary 
artery will be made by a careful examination of the symptoms^ as shown 
in the chapter on anianf iiii. 

Hysterical dyspnoea will be distinguished by the absence of cardiac 
lesions and its usually irregular course ; furthermore, by the other habitual 
or extraordinary phenomena of hysteria. 

The dyspnoea accompanied by flatulent dyspepsia with intercostal neu- 
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jalgia. is extremely common, Kntl nsuaUy regarded by the patients as a die- 
«aae of the heart. As they have a more vivid consciouBnesa of the cardiac 
disturbances than of the dyspeptic disorders to which the former are due, 
they consult the pliysiciiui on account of a cardiac affection, and assert posi- 
tively that they are not dyspeptic. But it will be found that these cardiac 
disttu-bonces occur ouly after eating, and that digestion is the usual cause ; 
Ihat they are accompanied by yawning, eructotions, and a tendency to 
sleep ; that tlie difjestivo disturbances are more marked in tbe evening ; 
that they often begin in the middle of the night with a pain in the stomach, 
often with nausea, sometimes even with vomiting. Instead of feeling re- 
fi-eshed by their night's sleep, tbe patieuts feel more fatigued in Uie morn- 
ing than upon lying down. Finally, they present tbe ordinary causes of 
^dyspepsia, viz., imperfect mastication and salivation, etc. Under appro- 
ate treatment tbe cardiac disturbance ia soon relieved. 

The Sthptokatic Palpitations of Heabt Disease, 

iated with the dyspncea on effort which occurs during the period 
mce are the palpitations, the frequent occurrence of which indicates 
SBeotnpIete compensation. 

The cardiac rhythm may be disturbed in several ways. It may be in- 
«5reased in frequency, either temporarily or permanently. 

It may present from time to time an absence of a pulsation both at tbe 
2oulf*e aud at tbe heart ; this constitutes a true intermission. Or the inter- 
xxiissions may exist at the pulse aud not at the heart ; these constitute false 
intermissions, which indicate a lesion of the muscular fibres ; then follows 
a.rhytbmia, which is merely a series of false lutermisaions with disturbance 
e>f rhythm. Finally, arrest of the heart's action or syncope constitutes tbe 
_last term of the series. 

"We will first consider palpitations, tbe characteristics of which have 
sen well described by G. S^e,' and may be recapitulated as follows : 

. Tbe pulsations are more frequent ; this is the most characteristic 
jBture of palpitation. 

2. The cardiac pulsations are often more rapid, i.e., the duration of 
1 pulsation is less than in tbe normal condition. 

3. The cardiac contractions seem to be more intense, and they are often 
^rceived more readily ; but it has not been proven that they are, in reality, 

P"iliore vigorous. 

4. The pulsations are accompanied usually by a modification in the 
timbre of the bruits which is perceptible on auscultation. 

5. Palpitation generally gives rise to pecuhar sensations felt by tbe 
patient, but at other times the subjective sensations remain absent. 

' G. 8^ : DiagnoBtic et traitemeiit dea niatadieB du cceur, p. 138. 
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6, Finally, the polpitatioae may coincide with diBturbaiiC63 in the 
rhythm, or even with intenniseionB of the heart ; but the latt«r event la 
more rare, as the pulso is usually slow in such cases. However this may 
be, these phenomena are independent of the palpitations, and aimply com- 
phcate the latter. 

SL'e adds that in such coses there is an increase in the activity of the 
heart, but not an increase of action. This ia not entirely true, as there are 
violent palpitations which Eometimea accompany valvular lesions, and par- 
ticularly mitral insuiticiency in yoimg subjects, and which certainly posaeas 
greater energy and force than in the normal condition. If there were but 
one factor, the frequency of the pulsations, this would be true, since their 
increased frequency gives rise to a diminution in the ampUtude of the oscil* 
liitions of the arterial tension.' On the other band, when there is an ob- 
struction to the arterial circulation, the tension increases.' 

According to Marey, the causes which increase the frequency of the 
pulsations of the heart are, first, the absence of resistance. The heart beata 
so much more quickly the less difficulty it encounters iii emptying itself.* 
Muscular exercise is a cause of acceleration of the pulse in the normal con- 
dition,' and this increase of rapidity is much more marked when the be&rt la 
diseased. , 

True iNXERWirrENCE. 

Id true intermissions, not lUoue the arterial pulsation hut also the car- 
diac impulse are absent. These have long been recognized as compatible 
with health. I know of cases which have lasted twenty, thirty, and even 
forty years, although there was no cardiac or otlier disease. 

Lasi^gue, who has made a special study of these intermissions, ia less 
reassured with regard to tliera,' though he does not confoimd cardiac or 
true intermittences with intermittence of the pulse or false intemiittence. 

" \Mien we say that cardiac intermissions ai'e present, it is implicitly 
admitted that the organ performs its function in a regular manner, apart 
from the suspensions which occiu- from time to time and interrupt the 
Beries more or less periodically." The heart beats normally for a more or 
less considerable number of pulsations, then it is arrested for a period 
which is measured with difficulty, and again resumes its course. It noay 
happen, by chance, that the suspensions appear to follow a sort of rhythm, 
and are repeated every four, five, six, or eight pulsations, but this period- 
icity is never constant It ceases at the end of a few minut«a, and even , 
during its short duration it is not as rigorous as we U)ight believe from ' 

' Mijcy ; La circalfttion du saog A tVtat pbyslol. et dans les m»iiidie». p. 187. 1881. 
'Ibid., loc. ciL, p, 190. 'Ibid., !oc. cit., p. 334 

' Ibid,, loo. cit, p, 343. 
> LaaigQ^ : Qw iutermittencebou'diaiiueB, Aroh. Qen. de Had., L IL,p. HI. ISTa. 
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Tttie account given by Ute patient. Immediately after the iDtermiaeion the 
first cardiac contraction habitually appears more ^-igorous ; sometiuies it 
ifi separated (rom t)ie nest contraction by an interval wliich is shorter than 
that intervening betnecn the followiug pulsations, As a rule, this iii- 

L ereased impulse is imaginixrj-. 

Lasegiie insists upon the fact that true intermissioDB are not produced 

thy the factors vcliich ordinarily i^use palpitation, sucb as exercise or hys- 

"The patients are conscious of these cardiac intermissioDB— tbey are 
ified by a peculiarly annoying sensation, and do not discover tbem ac- 
' cidentally U[x>n feeling the pulse. The sensations experienced by them 
vary in character. The less observant, or perhaps the less sensitive, merely 
feel the lively unpulse which follows the prolonged silence ; they complain 
of palpitation returning at irregular intervals. In a somewhat severer 
degree, the cardiac repose is accompanied by a sort of anxiety which is 
necessarily very fleeting, but the return of pulsations characterized by an 
exaggerated impulse terminates the malaise, perliaps i-estores the patient's 
feeling of security." In a third category the patients describe tlieir im- 
pressions in detail. They experience the two sensations mentioned above, 
viz., anxiety during the suspension and the shock upon the return of the 
pulsations ; but in addition they e;{perience a very marked prEecordial or 
rather epigastric sensation. In this they differ from patients suffering frani 

tintermittence of the pulse, or false intermittence ; tlie latter, suffering from 
A more or less grave organic affection, have no consciousness of their inter- 
misBions, and only perceive them upon feeling the pulse. Unlike the lat- 
ter form, true i liter mlttence is not a sign of heart disease. 

In certain indl^'iduala it indicat«s slight atheroma, and is then present 
almost constant'y. Temporary true intermittence is very common in the 
course of temporary acute affections — for example, slight anginas. 

Finally, it may appear in certain diseases, which Las^g^e has described 
aa follows : These ai-e the forms of premonitory cachectic conditions which 
indicate that the patient is in the stage of incubation of some more or leas 
grave disease of the organs of nutrition — for example, an apparently spon- 
taneous phlegmon, a general broncliitis, etc. These intermissions disap- 
pear at the close of the disease during convalescence. 

»True intermittence affects the rhythm only in one respect, viz., period- 
mtf. False intermittence is more complex. The pulse is irregidar, un- 
equal ; of variable frequency, sometimes rapid, sometimes slow ; and when 
very much changed, it becomes confused by ita frequency and impercept- 
ible by its smallnesB. 

lutennittence of the radial or carotid pulse, when the heart haa not 
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ceased to beat, ia a sign of organic disease of the heart It indicates that 
the cardiac systole hoe been unable to propel the blood to the end of the 
arteries. 

The insufficiency of tbe eyatole in such cnsca may be due to two difler- 
ent causes : either the miti'al valve ia insufficient and the effort of the 
ventiide ia exhausted in pi-opelliog the blood in a direction contrary to its 
normal course, or the valves are intact and the contraction of the myocar- 
dium has been unable to furnish the arterial pulKation. 

Fiually, other causes may give rise to false int«rmittence. If the pulse 
is very rapid it may happen that the systole has begun before the previous 
diastole haa had time to fill the ventricle ; or perhaps a mitral stdnosia has 
not allowed a sufficient quantity of blood to enter the ventricle. 

It may be asked whether, in such cases, the want of energy of the myo- 
cartbum ia not due to the fact that only one ventricle contracts while tbe 
other remains at rest ; but this is not so. Frani/oia Fronck ' has shown 
that in false intermissions the force exerted by the left ventricle may be 
less than that of the right ventricle, but one does not contract withoat the 
other. 

In fine, the causes of intermittence of the pulse are variable: 

1. Mitral insufficiency (systole aborted by mitral reflux). i 

2. Mitral stenosis (systole aborted by incomplete filling of the ventricle). 

3. Alterations in the myocardium {systole aborted by want of energy), 

4. Agitation of the heart {systole aborted by premature conti-action and 
incomplete fiUing). ■ 

5. The action of digitalis and chloral {systole aborted by toxic action). 
To these may be added the other cardiac poisons. These are the re- j 

suits furnished by physiological analysis ; clinically, matters are more sim- 
ple. Mitral insufficiency in the young, if the myocardium is still healthy 
and the other organs of circulation are vigorous, does not give rise to in- 
termittence of the pulse. The energy of the contraction of the myocar- 
dium supplements the deficiency. It may be said in practice that if true 
intermissions are not produced by the drugs mentioned {digitalis, chloral), 
a condition of degeneration of the myocardium is indicated. 

So long as the circulatory organs are sufficient the intermiasioos an 
rare ; but if the myocardium is already changed, if the diseased heart most 
overcome fresh obstacles due to secondary aflfections, if the patient ia suf- 
fering from cedema of the limbs, i.e., from paralysis of the veins, interstitial 
nephritis, or other cause of increase in the aortic tension, the aborted ayB- 
toles become more frequent and arhythmia results. As we have previonaly 
shown, the rhytlim of the heart does not depend upon the nervous system, 
but is a property of the myocardium, and consequently arhythmia ia evi- 
dence of a lesion of the myocardium. 



' FrMi;Dli Franok, Aaad. dei Scienoet, 16 Avrll, 1877, 
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Iutermitteiic« of the pulse, tben, indicates an alteration of the myocar- 
dium. It BhowB tliat the ponera of reeistance of the patient ore faihng, 
that the diseaBe has really become organic. 



^b Painful ArFEcrtONs uf the H&akt. 

N£URALOIAS AKC ANGINA PECTORIS. 

Botdey thought that all painful affectioiiB which are symptomatic of 
heart disease should be classed in one group, and the term angina pectoris 
reserved for those attacks the severity of which threatened life itself. 

We will first discuss the latter form. The patient is seized suddenly 
with the most intense pain situated beneath the sternum, accompanied by 
considerable anxiety, a sort of vertigo which compels the patient to sock 
support, and a feeling of cardiac syncope which mokes him believe tha* 
death is imminent 

The pain ia not confined to the cardiac region, but radiates in different 
directions, into the left upper limb from the shoulder to the elbow, ac- 
companied by a sensation of constriction, cold, and formication. At other 
times the pain radiates into the neck and the temporo-maxillary articula- 
tion. In rarer cases the pain may radiate into more distant parts— for ex- 
ample, into the right side of the chest, the intercostal spaces, the right 
breast. Esceptionally, the pain has been felt in the hypogastric region, 
testicle, diaphragm. 

It should be noted that during the seizure the patient retains conscious- 
ness perfectly ; during this period the face ia pale, the features contracted 
as in peritonitis, the body cold. 

It appears to me to be questionable whether the pains are propagated 
along the spinal nerves of the brachial, dorsEd, lumbar plexuses, etc. I 
think that we have to deal, in these cases, with propagation along those 
branches of the sympathetic which follow the vessels. There has seemed 
to me to be a remarkable analogy between migraine and angina pec- 
toris. 

In some cases angina pectoris appears to exist independently of dis- 
eases of the heart, and I have observed two remarkable coses of this kind. 

One of these patients, a talented painter, has hod during the past 
twenty-five years more than a dozen attacks of angina pectoris, and it is 
absolutely impossible to detect in him any sign of heart disease. This pa- 
tient also suffers from herpetic lichen, and Iiis brother and siuter 01*6 asth- 
matic. The other patient is one of our most prominent sculptors. I 
treated him during an attack of angina pectoris twenty years ago, and 
since that time he has had four or five attocka He presents nothing 
but slight emphysema, and perhaps a slight dilatation of the right side of 
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the heart. From time to time he suffers from atUoks of malarial tever 
contracted in Rome. 

But it occurs more frequently in cardiac affectious and atheroma, par- 
ticularly in atheroma of the origin of the aoi-ta and the coronarj arteries. 
It must not be forgotten, however, that at a certain age atheroma of the 
arteries, especially of the coronaries, ia of constant occurrence, although 
angina pectoris ia not observed, 

I do not deny the frequency of atheroma in patienta who have died of 
EUigina pectoris, but if I consider the large number of patients at Bicttre 
and la Salpi-tricre suffering from atheroma and free from angina, I cannot 
convince myself that the two diseases bear an undeniable causal relation to 
one another. 

In my opinion, we may conclude that the occurrence of angina peotoris 
in patients suffering £rom organic heart disease may act as the cause of 
sudden death. 

There are also other sides to the question. Angina pectoris has pre- 
disposing causes, and in a patient suffering from organic heart disease, 
indigestion, perhaps, may be the determining cause of the attach and 
consequently of death. 

It is a curious fact that angina pectoris is not the habitual method of 
sudden death, even in affections of the aorta — for example, in Corrigan's 
disease. 

Another point remains to be considered. It is known that tobaeoo- 
poisoning is a frequent cause of angina pectoria In these cases does the 
tobacco first produce atheroma of the vessels, particularly of the coronary 
arteries? 

If spasm of the vessels, produced by the action of tobacco upon the 
vasomotors, can produce angina pectoris, a previous cardiac lesion is not 
necessary to the development of angina. But if the individual who con- 
tracts angina pectoris is suffering from a cardiac affection, and more par- 
ticularly from one which exposes him to the danger of sudden death, he is 
subject to the greatest possible danger from the occurrence of a paroxysm 
of the former disease. 

The onset of angina pectoris is always sudden, but the attack continues 
only a little while ; at times it may last several hours. It does not always 
kill during the first attack, if the heart is not already affected. I know an 
inveterate smoker, a subject to angina pectoris, who was often taken vrith 
attacks at night His vessels and myocardium were healthy, and he re- 
Biated these attacks for more than ten years. He died finally of cerebral 
Apoplexy. 
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FALBE OiEDIODYNIA. 

Professor See, stniek by the frequency of false cardiodynia concerning 
Vhich he was consulted, has devoted a chapter to this subject. The ele- 
ments of diagnoBis will be found in the chapter ou uerrous and sympto- 
tnatic palpitation. 

Cardiotlynia ia merely an intercostal or diaphragmatic neuralgia or 
myodynia, symptomatic of various nervous affections, and very often of 
flatulent dyspepsia. 



^nP« 



Fatal syncope in diseaseB of the heart mil be discussed at a later period. 
^e now refer to lipothymia, weakness, and syncope occurring during the 
course of heart disease. 

Syncope is by no means an undoubted indication of a cardiac affection ; 
it may be merely the result of an emotion, of pain, especially that which is 
looked forward to, as in sui'gical operations ; anaemia, particularly rapid 
onivmia from hemorrhage, is a cause of ayncope. 

There is a syncopal form of dyspepsia, and another variety due to heat 
(mal de thiiiitre). Syncope is very frequent in convalesceuts who attempt 
to stand up ; it is often produced by hysteria and nervonanesa. 

But apart from these cauaes of nervous origin which may give rise to 
stimulation of the pneumogastric by reffei action, and, more often still, to 
a lack of excitation through the nerves of the sympathetic, I will repeat 
what I said concerning angina pectoris : To be subject to syncope when 
the organs of circulation are healthy need not cause fear, but it may prove 
futal if the individual is suffering from an affection of the heart or aorta. 

Of all lesions of the beai-t, those which predispose most to syncope are 
the lesions accompanied by fatty degeneration of the myocardium, more 
particularly those which induce atrophy, like the sclerotic myocarditis ac- 
companying mitral stenosiB. Individuals suffering from Corrigan's dis- 
ease often die from syncope if the myocEirdium is degenerated, but we do 
not find them subject to Upothymia. The premonitorj- symptom of syn- 
cope is arbytlunia, and orhythmia always presu^iposeB a lesion of the myo- 
cardium. 




CHAPTER XXX. 



HYPERTROPHY OF THE HEART. 



Weight of the Heart. 



The following figures abow the weight of the heart as furnished by dif- 
ferent authors : 

Eerkruig 218 grammes. 

Meckel 312 " 

Lobstein 281 to 312 grammes. 

Cruveilhier 250 to 300 

Bouillaud 260 to 281 

These figures give merely a gross approximation, as they do not take 
sex or stature into consideration. 

Glendenning gives the average measurements according to age, sex, and 
stature : 

Age. Males. Femalea 

15 to 30 years 264 grammea 260 granmies. 

30 to 50 years 272 " 272 

60 to 70 years 278 " 276 " 

After 70 years 312 " 287 " 

Rebiion of the Volume of the Heart to the Length of the Body (Bbnsks). 



Age. 



18 years 

19 years 

21 years 

22 to 26 years 
26 to 30 years 
30 to 40 years 
40 to 60 years 
50 to 60 years 



AbBolnte volume of ^^ of the body 
the heart in oobio *7**o r: " . " *'*^^ 
cenUmetres. *" centimetres. 



Males. 
202.4 



268.3 
234.0 
264.7 
276.2 
288.8 
277.6 



Females. 

174.2 
202.6 
221.0 
213.1 
220.9 
212.1 
239.8 
229.9 



Males. 
161.3 

i72*.6 
170.9 
170.9 
169.9 
168.6 
170.5 



Females. 

159.0 
164.6 
156.7 
159.2 
156.6 
156.4 
167.6 
159.0 



Relation of the vol- 
ume of heart in 
0.0. to 100 ctm. of 
length of bodj. 



Males. 
122.0 

i66!2 
137.3 
167.7 
164.4 
172.3 
167.6 



Females. 

110.0 
119.7 
144.2 
136.1 
139.1 
136.4 
162.2 
144.9 
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Capacity of the Heart. — Beneke has mode numerous mTesUgatiouB, in 
which he has taken into consideration the stature, sex, aud manner o( death. 



* c » 



■3 •,! 



still-bom 

11 days 

11 days to 3 months. 
4 months to 1 year. , 

2 years 

3 years 

4 years 

6 years 

'ji»" 

8 to 9 years 

9 to U years 

11 to 13 years 

13 to 15 years 

15 years 

IB years 

17 years 

18 years 

19 years , 

20 years 

21 years 

20 to 25 years 

26 to 30 years 

30 to 10 years 

40 to 50 Tears 

60 to 60 years 

60 to 70 years 

70 to 80 years 



60.0 
60.4 
63.7 
65.5 
72.7 
81.2 



116.1 
121.4 
122.4 
137.4 
143.6 
144.3 
157.0 
166.6 
161.3 
166.8 
168.6 
172.0 
170.9 
170.9 
169.9 
168.5 
170.5 
172.0 
167.8 



m 



21.0 
24.7 
32.2 



165.0 
174.2 
202.5 



229.9 
262.6 



62.3 
75.4 
83. S 



147.3 
153.6 
152.6 
159.0 
164.6 
156.7 
156.7 
159.2 
156.5 
156.4 
157.6 
159.0 
158.7 



According to Bizot, the development of the heart ia not complete until 
the twenty-ninth year. After this period it stops growing in length but 
not in Tolume, and tbe Inlter increases gradually until death. 

Tliia is confirmed by the figures furnished by Clendenning, and which 
show tliat the weight of the heart ai-rives at the average at the age of 
thirty years, reranins at the same figure until the age of sixty, and then 
increases uutil the end of life. 

CoupARtsci!! OF THE RioHT ANH Left Hkart. — Bizot has shown that the 
average length and capacity of the right ventricle are much greater t 
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those of the left yentriele. He has also shown that the increase of capadty 
in old age is real, and that it affects both cavities. The right Tentride, ac- 
cordingly, is much larger than the left at all agea 

These results have been confirmed by the recent investigationB of 
DucasteL 



Comparison of the Weight and Capacity of the Ventricles in Men not suffering 

from Heart Disease, 



Age. 


ToUl 
weight 


Weight of 

left 
yentriole. 


Weight of 

right 
Tentriole. 


Capacity of 

left 
Tentriole. 


Capacity of 

right 
Tentriole. 


16 years 

20 years 

21 years 

21 years 

23 years 

30 years 

35 years 

35 years 

40 years 

43 years 

45 years 

47 years 

48 years 

49 years 

50 years 

52 years 

58 years 

65 years 

68 years 

68 years 

68 years 

73 years 

74 years 


270 
185 
210 
245 
275 
280 
260 
310 
310 
380 
205 
345 
350 
265 
580 
340 
380 
310 
255 
300 
390 
360 
290 


172 
115 
110 
150 
185 
160 
150 
160 
155 
200 
120 
225 
165 
145 
375 
190 
190 
180 
135 
180 
200 
180 
155 


68 
60 
48 
65 
70 
76 
60 
75 
82 

100 
45 
70 

100 
70 

130 
68 
86 
76 
60 
75 
80 
75 
60 


86 
88 
26 
28 

140 
67 
80 
83 
33 

140 
26 
95 
38 
29 

160 
12 
55 
30 
19 

153 
23 

121 
68 


63 
45 
34 
56 

190 

105 
90 

106 
71 

147 
31 

107 
72 
95 

210 
18 

106 
67 
24 

198 
26 

165 
52 



Ducastel's tables of the weight of the heart in individuals who haTe 
succumbed to diseases other than those of the hearty give the following 
results. 

The weight of the left yentriele is always greater than that of the right 
ventricle, and gives the following average : 

Total weight Left ventricle. Bight ventricle. 

Males 308 grammes. 173 grammes. 72 gramme& 

Females 276 « 150 " 62 « 

Among 23 males, in 21 the capacity of the right ventricle was greater 
than that of the left ; among 20 females, in 20 the capacity of the right 
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Tentricle was greater than that of the left ; in 1 the capacity of both ven- 
triclea was the same. 

The following table ahowB the average proportiona : 

Left ventricle. Bight ventricltF. 

Males eSc.c. 83 c.c. 

Femftlea 60 " 74 " 

Robin and Hiffelsheim have also found that the capacity of the right 
auricle ia greater than that of the left auricle. 

Comparison of the C*PAcrrv of the Auricle and Vestmcle. — Legallois 
thinks that the auricle is smaller than the ventricle, and Bouillaud regards 
them as equal Robin and Hiffelsheim a(;^e with Legallois, but they 
think that the difference increases with age, and is especially marked on 
the left side. 



Thickness of the Walls op the Heakt. 
Average Thickness of the Walls of the Seari {in mOlimetres). 



• 



Rkqions. 


Bouillaud. 


Bitot. 


PeaoDck. 


Left ventricle . . 

Septum 

Right ventriole . 
Left auricle .... 


baw 

miadle .... 

apex 

baae 

middle .... 

£':::::: 

middle . . . 
ape^ 


16 
25^6 

'2-3 
2-3 


Uales. 
10.12 
11.73 
8.05 

i'.u 
3,0 

2.30 


Femalei. 
9.43 
10.36 
7.36 

'a.oi 
■2. Id 

2.30 


12.0 
13.0 
5.75 

13!6' 











All these investigations furnish nothing absolute, but they enable us to 
recognize in a certain measure any increase in the heart. 

The average weight of the heart in the adult being 300 grms., I can 
be positive that hjqiertrophy existed if the weight esceeds this figure to 
uuy considerable extent The volume fumislies perhaps a less certain 
means of judgment, because the heart may be arrested either in systole or 
diastole. Craveilhier states that the heart is arrested in systole and lias & 
much smaller volume in all those who die a violent death or rapidly bleed 
to death. He a<1ds that if the fingers are introduced into the hearts of 

Eindividuals, they may be dilated with sui-prising facility. In fact, the 
er of death and the cadaveric rigidity notably affect the results. 
Lie thickness of the walk may also furnish sources of error, The 
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heart of a child is found much more retracted than that of an adult ; this 
iH also true of tbose who have Buffered a violent death or died of hemor- 
rhage. If this condition, accordingly, is not accompanied by dh LDcreose 
in the total weight, it doea not signify hypertrophy. 

Hypertrophy may exist either with or without dilatation of the cavities. 
May dilatation exist without bj-pertrophy ? For my own part, I believe 
that hypertrophy is always present in such coses, and this also follows from 
the figures furnished by Ducostel, according to which emphysema is ac- 
companied by an increase in the weight of the right ventricle. However, 
further investigations ore necessary on this point. 

Hypertrophy may exist with apparent preservation of the normal size 
of the cavities, or with an increase (excentnc hj'pertrophy) or apparent 
diminutiou of the cavities (concentric hypertrophy). 

As a i-ule, when tho hj-pertrophy is marked the heart is increased in 
volume and changed in shape. It becomes less pjTamidal and more coni- 
cal. The increase in volume entails displacement of aU the adjacent o 
gans. The diaphragm gradually yields under the weight of the heart, the 
apex descends to the sixth, exceptionally to the seventh intercostal b] 
Farrot has observed it in the eighth intercostal space. The right angle of 
the heart descends to the level of the insertion of the right sixth or seventh 
costal cartilage. Laterally it displaces the lunga The apex is removed 
farther and farther from the median line, as the insertion of the vena cava 
does not allow the heart to move toward the right The apex may touch 
the ribs finally at the axillary line. 

Aft«r the apex has been carried a certain distance to the left, it a 
also be carried backward. If, for example, the apex has corresponded to 
the axilliiry line, the heart must undergo forcible torsion around a pivot 
formed by the two vena cavai, the ajjes being situated then in a plane pos- 
terior to that to which it corresponds normaUy. Under these conditions 
the right auricle tends more and more to approach the thoracic walla, 
the hypertrophy aflfects the left Tentricle alone, the right heart appears like 
a mere appendix of this ventricle. If, on the contrary, the hypertrophy is 
confined to the right ventricle, tbe apex is less prominent, the heart as- 
sumes somewhat the shape of an alms-bag. and upon cutting both ventri- 
cles transversely, the heart is found to be more or less symmetricaL 

There is no doubt of the existence of hypertrophy if the heart weighs 
500 or even 400 grms. It is exceptional to find the weight greater than 
900 grms., but 1,000, 1,500. and even 1,700 grms. have been reported. 

The walls may be regarded as hypertrophic if the thickness of the left 
ventricle exceeds 15 mm,, that of the right ventricle 7 mm. The left v 
tricle and the septum have been observed to attain a thickness of 30 and 
even 40 mm. Hypertrophy of the auricles begins at 4 mm. 

The columnro carueie, especially those of the first order, also increase 
in size in hypertrophy of the heart 
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According to Hj-rtl, Koelliker, Bokibnnsky, aud otiiera, the diamotor of 
the muscular fibrea of the heart is increased in hypertrophy. Others he- 
liere that new rouscular hbres develop, but this view is eutertoiued by fen. 
According to Weismaim and Zielouko, the fibrea increase not alone iu 
breadth but also in length. Riuilfleiach, in pi-oof of the formation of new 
fibres, mokes the statement that certain cells present two or more uuclei. 
Finally, according to a broader hypotheaia, hypertrophy of the heart is 

^_ |n>duced : 

^^k 1. By the growth of the old fibres. 

^^B 2. By the foi'mation of new fibrea. 

^^M 3. By the development of interstitial connective tissue. 

^^1 4. By an abundance of adipose tissue. 

^^B 5. By the development of veaaels. 

^M 6. Finally, by increase of the nerves and ganglia. 

Letulle ' has shown that cardiac hypertrophy, especially that which ac- 
companies valvular leaioua, begins at an early period. It affects the lihruH 
in an irregular manner, i.e., the hyperplasia ia dieaeniinated, hut limited to 
the region subjected to increased work — the region being deUiriniiiod by 
the site of the obstacle to circulation. In the midst of chaugei) tibres ore 
found healthy ones, although Letulle has been unable to disoovor the law 
of their localization. According to Letulle it la also characteristic of tlie 
hypertrophic fibres that, instead of being polygonal like the normal fibroH, 
they have a tendency to become cylindrical or even ovoid. 

Little by little the muscular fibres compress the interstitial coiitioctivu 
tissue and the vessela It followa that the blood-supply to the muBalen 
diniluishes in proportion as the hypertrophy increases ; honoe the occur- 

Kce of granulo-fatty degeneration. 
Obesity of the heart must not be mistaken for fatty dcgetiarntiou. The 
ner ia characterized by the presence of a few shining graiiiileM iirt>iuid 
the nuclei of the muscles ; in granulo-btty degeueratjon tlio tibrcii lose 
tiieir longitudinal and transverse striation, and they become pale and brit- 
tle. The nuclei are more resisting, and in advanced fatty degimcratioii Ihoy 
may be stained by picrocannine and then api>ear isolated in thti fatty Luwua. 
Benaut and Landouzy ' have observed anotlter leMioii, vtx., a Mort of rup< 
tore of the fibrea at the level of the strifi; of Ebertli. In addition, the 
lemons of sclerotic myocarditis are also oYmervtul, but they are preiieutM], 
according to Letulle, under two forma. Sometiniea the hyper])huiht of the 
interstitial connective tisuoe seporatea the tnuunUar fibroN individually, or 
llleots them iu groups of three or four. In tbo woood form the fibres, 
i beiog very distinct from one anotlier, present tba appsorauce at first 
' .t of a hypertrophic fibre, although in reality tb« fibrea are atrophied. 



' Letulle : Recherchea but la brpertrophtM ««O0BdatrM. 1'liW <] 
* Remftnt Mid LuidiMiy, Boc. de Mologin, ttlT7. 
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We have seen, in describing the myocarciium, that the muscular fibres 
ore <lestitiite of snrcoIemmiL They are uuited by loose counecttTe tiasue, 
which contains the vessels and nerves. 

Cuder the pericardium this connective tissue is loose ; under the endo- 
cardium it is so close that it presents no meshes. The stroma of the heart 
is connected almost directly with the primitive fibres, and if we remember 
that the counective tissue forms the origin of the lymphatics, it follows that 
the muscular fibres ore directly surrounded by the lymphatic meshwork. 
In hypertrophy this tissue undergoes the changes mentioned in the chapter 
on sclerotic myocorditiH. 

At a later period the interstitial tissue itself undergoes tatty degenera- 
tion, especially at the surface beneath the pericaniium. 

lietuUe describes two forms of this cirrhosis, the perivascular and peri- 
fascicular. The former is observed particularly around the arteries of me- 
dium and small cahbre. •Hence the patch of cii-rhosis radiates in an irregu- 
lar manner, scpai'atiug the secondary bundles in the vicinity and pressing 
in between a certain number of primary bimdles which are isolated and 
made to atrophy. 

Fascicular cirrhosis is characterized, in the beginning, by a QBLrTow 
band of perifnsciculor tissue, showing embryonic nuclei. In propcffttOQ 
as the ciiThosis advances the embryonic cells diminish in number and size ; 
as the fibrous bands increase in thickness, the muscular fibres which they 
surround soon undergo atrophy. 

Hypertrophy of certain muscular fibres is associated, accordingly, with" 
cellular hyperplasia and muscular atrophy in other parts. 

As the hj-perti-ophy progresses chi-ouic arteritis, atheroma, and calcaz^ 
eous degeneration are found in the vessels of the heart 





The first symptom which attracts attention in a patient suffering from 
hypertrophy of the heart is the elevation of the rihs by the pnecordial 
impulse. This elevation is particularly -well marked in the region of the 
apex, but estenJs often to the entire car<3iac region ; the sternum itself is 
sometimes elevated. This sjinptom is better marked when the patient 
stops breathing ; it may be absent either because the lung covers a large 
part of the heart, or because the fatty degeneration of the myocardium 
considerably diminishes the heart's energy. On the other hand, the phe- 
nomenon of impulsion may be produced by nervous polpttatlona 

In addition, a notable prominence of the ribs and sternum is observed 
in the region corresponding to the hj-pertrophic heart, particularly in 
very marked and chronic cases. This is produced by tlie projection of 
the ribs and even of the steruum, and also by the enlargement of the in- 
tercostal spacea But before this projection is interpreted as the result of 
cardiac hypertrophy, we must be satisfied that it is not a congenital defor- 
mity or the effect of curvature of the spine. 

The hand, when applied to the thorax, detects a vigorous impulse, 
which is soon increased by the emotion produced in the patient by the 
examination of his heart. The impulse is felt either at the apes alone 
or more frequently over the entire surface corresponding to the ven- 
tricle. 

Examination shows that the apex is lowered to the sixth, seventh, or 
even the eighth intercostal space ; it is found most frequently in tiie sixth 
space. On the other hand, on account of the fixed and immovable attAch- 
ment of the inferior vena cava, the heart is carried altogether to the left, 
the apex being situated 11, 12, even 16 ctm. from the median line. Next 
the transverse axis of the heart begins to turn around the vena cava as a 
pivot, and is carried backward more ond more. The apex is then covered 
more and more by the lung, and when tbe organ is very much enlarged, 
the apex beats less forcibly against the thorax than at the beginning of 
^hypertrophy. 

^B| If the hypertrophy is not confinetl to the left heart, the right or hepatic 
^Bhgle of the cardiac triangle is also lowered, and corresponds to the iuser- 
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tion of the right sixth or seventh cartilage. If dilatation of the right auri- 
cle occurs at the same time, the right border of the heart is remoyed to a 
distance of 3 or even 4 ctm. from the median line. 

In order to obtain the measurement of the heart in the manner which 
I have previously described, prolonged percussion is neoessaiy, and this is 
often impossible on account of the anxiety of the patient. 

Auscultation often shows that the intensity of the sounds has increased, 
and at times they may be heard at a distance. In certain cases in which 
Laennec and others have heard the pulsations at a distance, the stomadi 
was filled with gas and acted as a sounding-board. In otiier cases the 
impulse of the heart against the fluids and gases contained in the stoin- 
ach has produced a peculiar bruit, called auriculo-metallio. In a case of 
pyopneumothorax under my observation, each beat of the heart produced 
a succussion sound. 

The area in which the heart sounds are heard is very much increased 
upon the anterior surface of the chest; in such cases, also, the heart 
sounds are readily heard posteriorly. 

In certain cases the transmission of the heart sounds occurs not alone 
through the left lung, but they may be heard behind the right lung, 
although no lesion of the lungs is present to render them a better con- 
ductor of sound. 

Auscultation usually discloses changes in the timbre of the bruits; 
they are deeper or more sonorous, but, as a rule, no blowing murmur is 
present if the arteries are healthy. 

What are the conditions which give rise to a blowing murmur? When 
A blowing murmur is heard it is situated at the apex, is systolic and soft ; 
this is a blowing murmur of mitral insufficiency, produced by dilatation of 
the cavities and induration of the walls. When this insufficiency is pro- 
duced it is impossible to approximate the column® camese of the first 
order, which, by their apposition, close the mitral valves. If the three 
principal pillars of the left ventricle cannot approach* in systole, thia re- 
sults in a patulous condition of the mitral canal and consequently insuf- 
ficiency from dilatation of its valves. 

Now, as the muscular tissue does not pass in a single moment from 
physiological conditions to the pathological state, it follows that when 
this lesion occurs the systolic blowing murmur of insufficjen<^ is pro- 
duced especially when the heart is fatigued, and does not result when the 
heart is in repose. It is, therefore, right to suppose that this special 
blowing murmur, produced by insufficiency from dilatation of the cavities^ 
will be an intermittent blowing murmur for some time before becoming 
continuous, while the insufficiency due to sclerotic endocarditis gives rise 
to a constant blowing murmur which does not disappear. 

This peculiar quality of intermittence, added to an increased size of 
the heart, enables us to make the diagnosis. At the same time it is nat- 
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ural that this murmur ehould be a murmur of mitral insufficieucy, and 
tliat at the beginning it should be intermittent, only Appearing when the 
heart is fatigued. This la illustrated by the following observationa : 

Observation LXL — P. h , aged aixty-two years, entered the hospital 

January 18, 1879. Upon admission the patient presented the eigna of 
mitral iasufBuiency. Apex beat in the sisth intercostal space, 16 ctm. 
from the median line. The upper border of liver correaponda to insertion 
of fifth cartilage ; vertical border of heart is 2^ ctm. from the median line. 
Blowing murmur heard at apes and propagated toward the axilla ; bruit 
is systolic, begins with the ventricular ayatole, lasts tliroughout the entire 
systole, covers the second sound, and is prolonged into the greater period 
of silence (paradox bruit). No appreciable click of the semilunars. Puke 
small and regular. 

Diagiioms. — Hypertrophy of left heart and mitral iuaufficieocy. 
January 30th. — .\ rough systolic murmur is heard over the aortic oriBce 
and is prolonged into the rin;ht second intercostal apace. The second 
sound is not distinct ; the bej^nning of a diastolic murmur is henrJ. The 
<3iagnosis was then made ; dilatation with roughness of the origin of the 
tt^rtn, with slight insufficiency. 

Two years ^o the patient had been taken sick suddenly, while walking, 
"«vith an attack of suffocation. He remained at homo a week, then re- 
turned to work, but was com^Telled to give up permanently at the end of 
tliree weeks. Upon admission he was suffering from considerable dyapncea 
^Uid cedema of the lower hnibs. Tlie heart was in the condition desciibed 

Under the administration of digitalis the dropsy and dyspncea dimin- 
ished ; it was then found that tbe mitral insufficiency observed in the 
lie^nning was ooty temporary*, and that the organic lesion was situated at 
'tlie aorta. April 2d the patient left the hospital much improved, but re- 
turned on May 3d. The dyspncea has returned accompanied by pulmo- 
»»ary congestion. The symptoms gradually grew worse and the case termi- 
nated fatally. 

Aulopni/. — The heart weighs 8-15 grms. (including the aorta up to the 
^abclavian artery) ; the hypertrophy affects mainly the left heart. The 
X>t>lmonary artery is healthy. The aorta is atheromatous and contains pro- 
jecting cidcareous patches at its origin. The valves are flexible but rougb- 
«itie<l and thickened ; one of tbe volves is attached to the wall by small 
Qlnments which prevent its complete closure. The main arteries ore 
tjilated. 

The walls of the left ventricle are 3o mm. thick (normally 13 mm.), and 
ata cavity is very much enlarged. The mitral valve is healthy, but the 
Jsillnra cannot be brought into complete apposition ; there is insufficiency 
^-rom dilatation. The muscular tissue ia yellowish and firm. 

Observation LXH. — Duke de la E— — auffered for a long time from 
^out, then dys{>epsia, and tinnlly dyspnoea. He long presented the signs 
«:i( considerable hypertrophy of the heart without a blowing murmur. To- 
Xword tiie cloae of life a blowing murmur appeared at tlie apex but could 
Xkot be beard at every auscultation. He died finally of unemia. 

At the autopsy the heart was found markedly hypertrophied (excentrio 
i»ypertropby) without valvular lesion. There is mitral insufficiency from 
«ltlatatios. 
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The following are the measurements of the heart : 

Weight 990 grammes. 

Circumference of pulmonary arteiy 73 mm. 

" " aorta 78 " 

Thickness of walls of left ventricle 86 " 

" " " right " 18 " 

The tissues were firm but had the appearance of fatty degeneration. The 
liver was markedly cirrhotic ; kidneys very small, contracted. 

Observation LaTTT. Mitral Insufficiency from Dilatation. — J. C , aged 

fifty years, entered the hospital February 17, 1882. For twenty years the 
patient has had pains occasionally in the feet and knees ; creaking felt in 
the right big toe and both kneea 

At the present time he is suffering from marked feeling of oppression ; 
oedema of the lower limbs. Pulse small and irregular. Apex b«it in sixth 
intercostal space, 16 ctm. from the median line. Upper border of hepatic 
dulness at fifth rib. A systolic murmur at the apex, propagated toward 
the axilla. The liver projects beyond the false ribs and is painful on pres- 
sure. Urine scanty and albuminous. Digitalis administer^. 

February 21si — Heart more regular ; murmur not heard. 

March 2d. — Murmur has reappeared. 

March 18tL — The two heart sounds present the galloping rhythm ; 
persistence of the murmur, especially toward the axilla. 

March 23d. — Slight retraction of the apex observed at the beginning of 
systole. On account of this phenomenon on the one hand, and the inter- 
mittence of the murmur on the other hand, I diagnosed valvular insuffi- 
ciency from dilatation, and inclined to the idea of pericardial adhesiona 

March 30th. — CEdema increased ; respiration very difficult. 

April 4th. — Murmur has disappeared. 

April 7th. — Patient died. 

A utopsy, —Mitral insufficiency without valvular lesion. Heart weighed 
600 grms. Left ventricle walls 27 mm. in thickness, pulmonary orifice 
95 mm. in circumference, aortic orifice 85 mm. in circumference. Heart 
muscle very firm. Passive congestion of liver and kidneya 

To recapitulate : When a patient is suffering from great hypertrophy of 
the heart, if a soft systolic blowing murmur is heard at the apex, and if 
this murmur is intermittent and is not accompanied by the small pulse of 
mitral disease, we may make a diagnosis, with tolerable certainty, of mitral 
insufficiency from dilatation. The same remarks hold good with regard to 
tricuspid insufficiency, but the latter results much less frequenUy &om 
hypertrophy than from dilatation. It will be discussed under the head 
of dilatation of the heart without hypertrophy. 

Such are the signs of cardiac hypertrophy before degeneration of the 
muscular tissue has occurred. Changes in the myocardium finally occur 
and give rise to diminution in the vigor of the contractions of the heart 
and consequentiy to intermittence of the pulse, arhythmia, and finally 
asystole. 

On the other hand, hypertrophy predisposes to pulmonary and cerebral 
congestion and hemorrhage 
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The differential diagnosis must first be made from nervous palpitation, 
which presents symptoms similar to those of hypertrophy, viz., dyspnoea, 
increased pulsations of the heart, flushes of heat, turgescence of the ^e ; 
the impulse of the heart is felt not only at the apex but over the entire 
ventricular surface. The diagnosis will be established by measurement 
of the heart And the determination of the cause of the disease. The causes 
of palpitations include excitement, nervous irritability, nostalgia, hysteria, 
hypochondria, diseases of the brain and spinal cord or their membranes, 
dyspepsia (particularly the flatulent form), poisoning by alcohol, coffee, 
tea, and tobacco. 

In cases of hypertrophy, on the other hand, we will find changes in the 
heart, vessels, or other viscera. 

The differential diagnosis from pericardial effusion is easy on account 
of the smaUness and frequency of the pulse in pericarditis. Nevertheless, 
a mistake is possible, and in such cases pimcture usually kills the patient 
by entering the heart 
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THE CAUSES OP HTPEBTROPHT OF THE HEART, 

HypERTBOFBV of the heart ie never primary ; when the cauee is not found 
in the hetu't itself, it is present in other orgaDB. 

Corviaart believes that frequent excitcinent. eBpeoiiUly the depressing 
poBBiona, will give rise to hvpertrophy. Masturbation and escessiye cxiituB 
are also regarded as causes of palpitations and hypertrophy. Id tliese 
cases the hypertrophy is symptomatic of a nervous affection. 

Prolonged and arduous labor will also produce hypertrophy in porters, 
miners, smiths, etc. Forced marches bIho act in the same manner, as does 
exercise on horseback. These facts are in accord with the theory of Cor- 
visart, who tl links that hyperti-ophy is always the result of the effort of the 
organ to overcome abnormal resistances. 

Others think that it is the result of inflammation by propagation or of 
a nutritive irritation which ends in the proliferation of the tissue. How- 
ever this may be, whenever the circulatory equilibrium is lost and a new 
obstacle is presented, the heart is excited by a reflex act to make an effort 
to overcome this obstacle. 

The Vamods Forms op Hypehtbopht cabbed bv Cardiac Iiesionb. 

Hypertrophy is partial at first, and this justifies Corvisart's theory that 
the part which hypertrophies first is that whiiOi makes the effort to over- 
come the oltstacle created by a lesion. Thus if the obstacle is situated in 
the course of the arterial blood, the left ventricle first hypertrophies ; if 
the obstacle is found iu the course of the venous blood, the right ventricle 
first enlarges. 

The determination of hj-pertrophy of the left or right heart follows in 
the simplest manner by the method for measuring the heart which I have 
indicated. 'When the left side alone iB heavier and is depressed, left hyper- 
trophy is present : when the right angle alone is depressed, there is right 
hypertrophy ; when both are lowered, general hypertrophy. 

The causes of hj-pertrophy of the left heart are : 

1. Stenosis of the orifice of the aorta. 

2, The prearterial aortic stenosis described by Vulpian. 
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3. Insufficiency ot the aortic valves. 

4. Stenosis of tlie aorta in a part remote from its origin. 

5. Chronic endaortitis, wliich destroys the elasticity and consequently 
the function of tlie vessel at its origin. 

6. A-neuriRms of the aorta. 

7. Mitral stenosis. The hypertrophy then affects not only the ventricle 
but also the left auricle. 

The causes of hypertrophy of the right heart are : 

L Congenital or acquired stenosis of the pulmonary artery. 

2. Congenital stenosis of the aorta uui:l pulmonary artery. 

The most active cause of general hypertrophy of the heart, more active 
even than valvular lesione, is furnished by pericardial adhesions, particu- 
larly by obliteration of the pericardial cavity. 

Before passing to the consideration of the extracardiac causes of hyper- 
trophy, we will describe the characteristics of cardiac dilatation. 

Carduo Dn.\TATios. 

We have stated that the determination of hypertrophy reqnirea the 
coincidence of at least two of its principal characteristics, viz. : I, increase 
in volume with increase in weight ; 2, increase tsx volume with thickening 
of the walls ; 3, increase of weight with thickening of the walls. If we 
find increased volume without increased weight, or even with diminished 
weight, we say that dilatation is present in the same manner as if there 
were increased volume without increased thickness of the walla, better still 
with diminished thickness. 

The dilated heart presents a volume greater than that of the normal 
heart ; it encloses a greater quantity ot blood, so that when the latter is 
removed the orgnn does not weigh more than normally, despite its volume. 
It after having emptied the heart of blcxHl, water is injected into it, we 
wiU be astonished at the quantity which may be introduced into the organ. 
When it is stUl in situ the heart pushes back the lungs, but particularly 
the diaphragm until it projects at the epigastrium. 

The walls of the heart ore thinned ; the thickness of the left ventricle 
may diminish from 12 mm. to 5, i, even 1 mm, The walls of the right 
ventricle diminish still more in tliickness than those of the left 

Examination of the interior of the heart gives the idea of a heart re- 
duced to its two enveloping membranes. The columnie camea; of the first 
and second order no longer project ; those of the third order are ef&ced. 
It seems as if the heart were unfolded. The orifices are enlarged and the 
valves become insufficient. 

The fossa ovale is enlarged and the valve of Vieussena no longer closes 
the foramen Botalli. A communication between the two auricles is again 
effected. 
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Dilatation of the heart is usuallj. general ; when tineqnal, it affects the 
yentricles more than the auricles. It inyolyes the right heart more fre- 
quentlj than the left Among 45 cases of cardiac dilatation, Lancereaui 
found 39 confined to the right heart In two cases there was obliteration 
of the pulmonary artery and in two others communication between the 
two sides of the heart ; in some. cases the auricles were more affected than 
the ventricles. 

Dilatation, then, is a sort of distention of the heart without the aUlitj 
to return upon itself. Its causes are of two kinds : on the one band, ob- 
struction to circulation ; on the other hand, changes in the myocardium, 
either from age or fatty degeneration. 

Does temporary dilatation occur without asystoly? Beau admits it in 
chlorosis, hydrscmia, typhoid fever, the eruptive fevers, yellow fever, inter- 
mittent fever during the attack. Panot also admits it and says that it is 
accompanied by a blowing murmur with the first sound at the base, and 
due to tricuspid insufficiency. This view is also held by Ftofessor Eabie, 
of Marseilles. 

But despite the authority of these writers I cannot admit the occurrence 
of this temporary dilatation. In some cases the bruit at the base is found 
in the left second intercostal space ; it is situated in the pulmonary arteir, 
is due to aneemia, and measurement of the heart shows no increase in size. 
In endocarditis a temporary insufficiency occurs from atony of the papil- 
lary muscles, but this is a mitral insufficiency. In typhoid fever we have 
to deal with changes in the myocardium — with a true myocarditis — with- 
out notable increase in volume, etc We are compelled, therefore, for the 
present, to admit the existence of chronic dilatation alone. 

Its symptoms are of two classes. On the one hand, the physical signs 
of increased volume, which are furnished by measurement These enable 
us to observe that both angles of the cardiac triangle are lowered, that the 
lower border of the heart has become more or less completely horizontal, 
that the apex is farther removed from the base. 

The functional symptoms are furnished by the pulse, but they are con- 
founded with those of degeneration of the myocardium. The pulse is 
feeble and irregular. 

But the course and progress of cardiac dilatation are shown better by 
the venous stasis which appears in the neck, face, liver (the volume of which 
is increased thereby), in the intestinal vessels and the veins of the lower 
limbs (where it produces oedema). At the same time the venous circala- 
tion grows weaker, little blood is carried to the lung, and the pulmonaiy 
veins become congested. 

At a later period the dilated tricuspid valve yields and then appears the 
real sign of its insufficiency, viz. : the reflux in the jugulars. However, aus- 
cultation does not disclose a blowing murmur at the xiphoid cartilage ; the 
blood which distends the cardiac cavities is almost motionless and does 
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not giTe rise ordinarily to a pathological bruit. It ia only in exceptional 
cases, when, despite the diatention, the heart still jxiBBessea a certain amount 
of energy, that the contraction of the right heart produces a ufficient vibra- 
tion of the blood to give rise to a blowing murmur. In such an event the 
murmur is situated near the xiphoid appendix and along the lower border 
of the heart. Its situation might lead us to believe that it is produced as 
veil in the hepatic vein as in the auricle, because blood which is forced bock 
into the right auricle never gives rise to a blowing murmur to the right of 
the sternum. The murmur in question is temporary, being heard one day 
and then not for a number of days. 

Parrot ' has described, under tlie term naystoUc bruit, a murmur which 
appears to be due to tricuspid insufficiencyrather than to asystoly. In the 
seven cases reported by this writer he heard a blowing murmur in the left 
fourth intercostal space in all the patients except the fourth, in whom the 
murmur was heard in the fifth interspace. All these patients presented 
more or less distinct insufficiency and degeneration of the myocardium. 
Parrot attributes the murmur to dilatation and insufficiency due to asja- 
toly. I confess that my investigations on this subject have not led to the 
result I have found that when asystoly develops, preexisting mur- 
murs diminish in intensity, and, on the other hand, where there was no 
pre-existing murmur, none is produced at the time of asystoly. If Parrot's 
theory were true, all patients with cardiac disease who die of asystoly 
should present this peculiar murmur before death. 

The ErnucAKDUc Causes or HvpEBTHOpmr and Dil^tatios of the Heart. 

These causes are very numerous ajid are furnished by the organs of 
circulation and the viscera. 

mrmEscE of aortio lesioss upoh the heabt. 

1. Stenosis and Obliteration of the gloria.— Congenital stenosis of the 
aorta appears to be more frequent in tbe female sex than in the masculine. 
During Ufe it gives rise to the signs of chlorosis (Rokitansky, Virchow). It 
ia associated very frequently with insufficient development of the genital 
organs (testicles, penis, uterus, ovaries), but this coincidence is not con- 
stant (Virchow). 

Two conditions may be presented by the heart. Either it is in a con- 
dition of arreBt«d development and ia then smnll in proportion to the size 
of the aorta;' or tbe heart is normal nnd reacts to the small size of the 

' Psrrot: Siir na bmlt de souffle cardia^ue eymptomatique da I'wj'atolie, Arch. 
Gen. de KM., Avril, 1865. t. ler, p. 38S. 
t Damontpallier: Ou. Med., 1657. 
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artery by becoming diluted and hyperti-opliied (Legrand,' Barth,' Andral 
In such cases, despite tbe cnxdiac hypertrophy, the circulation 
very slow and results in brown induration of the lon^s with (hlatation of 
the right side of the heart. When the stenoaia of the aorta occurs at a 
later period lijT»rtrophy always takes place. 

2, Atheroxia of the Arteries. — Atheroma of the arteries is a ft^quent 
cause of cai-diac hypertrophy,' not alwaj-a on account of the narrowing of 
the vessels (which occurs in certain cases) but especially on account of the 
loss of elasticity of the arteries. The elasticity of tbe vessels adds nothing 
to the sum of imijelling forces, but it diminishes the resistance to the en- 
trance of blood into them.' 

Gb. Boy ' has found that the extensibility of the arteries is greatest 
when the pressure within them is equal to that to which tbey ore subjected 
during life. 

The degree of elasticity is approximately the samG in tbe aorta and ita < 
branches. It is readily moibGed by diseases which affect nutrition. Tbe 
pulmonary artery presents an extreme degree of elasticity. 

In cases of atheroma of the aorta and the arteries, dilatation of the left 
heart with hypertrophy usually occurs, generally in proportion to the vascu- 
lar lesion ; sometimes even dilatation with atrophy occurs when tbe patient 
is in a condition of marasmus. 

It is not only atheroma of the aorta which produces hypertrophy. In 
Polot«bnow'8 four cases, in some atheroma was present in tbe arteries of 
tbe upper limbs, in others in tbe arteries of the lower limba. In 23 cases 
of chronic endarteritis with sclerosis (without nephritis), A. L. Galabris ' 
found a marked hypertrophy of tbe heart 13 times. Chronic endarteritis 
and sclerosis of the coronary arteries do not produce hj-pertrophy of the 
heart, but atrophy and fatty degeuemtion of tbe myocardium. 

3. Aiieiiriem of the AoTla and Lari/e Arterial TYunkx. — The heart is often 
hypertrophied in aneurism of the aorta, but not constantly. Stnac ' had 
stated that when the aneurism causes no obstruction to tbe circulation of 
blood, it does not produce hypertrophy. Pitres ' accepts this view but 



' Legruid : Da r.^tr6oisaemenl do I'oorte. Paris, 1834- 

■ Borth: Dee rftrfcisaemunta coDgfniUuz de I'aorte. Tbise de doctont, 1687. 
' Andral : Clin. MM.. 3- Sdit., t. ill , p. 88. Itm. 

* Polotabnow: Beri. klin. Woohenwihr., 85, 1867. 

> Harey : La oirculatlon du sang ft I'^tat pliyslol. et dans les maladies, p. 161. 
1881. 

* Ch. Roy: Tlia Elaatio Properties oT the Arterial Walls, Journ. of Phjs., Cam- 
bridge, 1880. 

^ A. L. GalabrU : On the ConnecUona at Briglit'a DiseoM with Clian ge in Vascular 
System. Thesis, London, 1873. 

■ S^nac: Traitfi de la structure da otelir, bUs., t 11., p. 407. 

* Pilres : Di^b hyjivrtraphies et des dllataliona oardiaques indopendantes dea leaiona 
vatvulaires, ThLse d'agregaliuu, p. 14. 1876. 
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states that although Jiypertrophy is not constant it is neverthelese very 
frequent. Among 58 cusea of aneurism which he coIlect«d in the "Bulletins 
de la Socif^te Anntomique, " the heart was dilated or hypertrophied 53 times 
atrophied once, and normal only 4 times. 

The following ia a resume of his obaerrations : 

Aneurism of the arch of the aorta, 38 cases : 

Hypertrophy, considerable 10 cases. 

slight IS 

" moderate 6 

Dilatation, simple 4 

Atrophy 1 

Norma) 2 

Aneui'ism of the thoracic aorta, 13 cases : 

Hypertrophy, considernble 1 case. 

" alight 9 cases. 

" moderate 1 case. 

Dilatation, simple 1 " 

Normal, 1 " 

Aneurism of the abdominal aorta, 7 cases : 

Hypertrophy, considerable 1 case. 

" slight 2 coses. 

" moderate 1 case. 

Dilatation, simple 2 cases. 

Normal 1 case. 

While Wtinderlich and Bamberger regard hyperti-ophy as constant, 
Stokes shares Sense's opinion, and believes that when valvular changes are 
not present the aneurism does not entail an excess of labor upon the 
heart. 

Axel Key has found that in eighteen cases of aneurism of the ascending 
aorta and the arch, hypertrophy was not observed ; slight dilatation of the 
left ventricle was noted once. Quincke and Frederici have found that the 
heart is usually not hypertrophied. 

The following table gives the results of Pitres' investigations concern- 
ing the influence of aneurisms of the arteries of the limbs ; 

Aneurism of the brachiocephalic trunk alone, 8 cases : 

Hypertrophy, slight 1 case. 

" moderate 1 " 

Normal 1 " 
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ADeurism of the internal carotid, 1 case : 

Hypertrophy, moderate 1 case. 

Aneurism of the carotid, subclavian, and brachio-cephalic trunk, 1 case : 
Hypertrophy, modera^ 1 case. 

Aneurism of the piimary iliac arteries, 1 case : 

Hypertrophy, considerable 1 caae. 

Aneurism of the renal artery, 1 case : 

Hypertrophy, considerable 1 case. 

It follows from all these investigations and from my own observatioiis 
that the aneurism itself very often produces a slight but rarely a consider- 
able hypertrophy. 

4. Pregnancy, — Woman appears to be endowed with a greater haemato- 
poietic power than man. Every month she loses more or less blood and 
usually is not very much affected thereby, even if the amount lost reaches 
650 or 600 grammes. It would be interesting to know whether this 
loss is repaired only after the menses, or if the menstrual flux is not pre- 
ceded by a sort of plethora. The prodromata which are manifested for 
a few days in some women, the swelling and tension of the breasts, the 
heat or congestive flushes of the head, and on the other hand the appar- 
ent congestive condition which develops when the menses are delayed, 
the reHef which follows the menstrual discharge, etc., lead to the idea that 
the menses are preceded by a sort of plethora. 

When pregnancy occurs menstruation ceases and a part of the ele- 
ments of nutrition are supplied to the foetus. What effect is produced 
upon the blood and circulation ? 

Heidenludn's experiments * show that the weight of the blood in rab- 
bits compared to the weight of the body increases during pregnancy from 
6.55 per cent to 6.84 per cent. This increase does not occur until the 
second half of pregnancy and reaches its maximum at the moment of par- 
turition. 

Does this occur in women ? This is difficult to prove, but the best 
argument in its favor is found in the fact that pregnant women often 
complain of a sort of plethora and that they are relieved by bleeding. 
The proof of increased tension has been sought in the characteristics of 
the pulse, but the traces furnished by the sphygmograph indicate rather 
the variations of tension than the tension itself. The actual condition of 
our knowledge, then, allows us to assume that during pregnancy there is 
a certain increase in the quantity of blood and a probable increase of ar- 
terial tension. 
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The researches of Andral and Gavarret, Becquerel and Rodler, and 
others show that the blood contains during pregnancy more wat«r and less 
albumen, and in the latter months a little more fibrin. Quinquaud's ' ia\B%- 
ttgations have fumiehed the following results : 

Healthj nomen. Daring pregnancj. 

Hfflmoglobin , 83-SO per 100 62,50 per 100 

Absorbent power of the hfiemo- 

globin tor oxygen 160 c. ctm. 100 c ctm. 

Solid Bubstancea 80 74 

The blood of the pre>^ant female is therefore relatively impoverished. 
But with regard to the production or aggravation of cardiac hypertrophy, 
the moat important conditious ore the mechanioal ones, and it seems to 
follow that the hearti having a larger amoimt of blood to move, and the ar- 
terial tension being increased, must be subjected to iucrcoueil effort on oc- 
OOimt of pregnancy. This increased effort first falls upou the left heart. 
At a later period, toward the close of pregnancy, many women esperi- 
euce a dyspncea which indicates diminution of the respiratory area and 
increased labor on the part of the right heart. 

The question now arises, la the heart hjiiertropliied or merely dilated 
daring pregnancy ? In 1828 Larclier ' stated that almost oil females who 
died during pregnancy or after delivery presented increased thickness of 
the walls of the left ventricle. In 1859 tlua writer stated that, judging 
from the results of 130 autopsies made upon women who had died of puer- 
peral fevers, he could affirm that "tlie heart, in the liumau epecies, ia nor- 
inaUy hypertrophied during the course of gestation." 

Bat, as we stated above, in establishing the anatomical characteristics of 
hypertrophy, the thickness of the walls docs not suffice for the determina- 
tion of this condition ; there must also be an increase in weight propor- 
tionate to the increase in the thickness of the walla 

Blot concludes that during pregnancy thera is an increase of more 
than a fifth of the total weight of the heart. This hypertrophy is confined 
almost escluatvely to the left ventricle, luid is remarkable from the fact that 
it is t«niporary like the uterine hypertrophy. I miist confess that Blot's 
investigations have not convinced me, as they were made upon only twenty 
females, and the weight of the hypertrophied heart did not exceed 291 
grms,, a very slight increase above the average weight 

Duroziez also concludes, as the result of percussion according to 
Piorry's method, that the heart is hypertrophied during pregnancy. I 
Bin still loss convinced by the results of this investigation. In the Bret 
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■Qninqaand: ChfmlepathoL DeUhave, 1880. 
• P. M^ui^e : Arch. Gin. da Msd., 18iis, t. xvi., 
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place the method of measurement is very inaocurate, and in the second 
place it indicates merely a displacement of the heart by the distended 
abdomen. 

The measurements which I have made upon pregnant women have 
been rendered very difficult on accoimt of the weight and size of the 
breasts. The displacement of the heart upward makes the lower border 
more horizontal, and thus causes a greater separation of the apex from the 
median line. LetuUe, by employing my method for the measurement of 
the heart, has obtained the following figiires : 

Namber of Dfstanoe of apex fhxm 

oboenratioos. median liue. 

Non-pregnant women, 18 to 30 years old. . . 12 6 to ctm., average 7 J 

♦« ♦♦ 80to50 ** '^ ... 18 6to 9 •' »* 8i 

Pregnant women, 18 to 80 years old 8 8 to 11 " *' 9^ 

Women, less than 24 hours after deli very... 18 8 tp 10 *' *' 9i 

I have come to the conclusion that in pregnancy, especially toward the 
close of the period, the heart is pushed upward and its apex removed far- 
ther from the sternum ; in addition, there is a greater tension, at first in the 
left cavities, then in the right, and also dilatation of the heart This dilatar 
tion is accompanied perhaps by a very slight hypertrophy, which is prob- 
ably acquu-ed only after a number of pregnancies. 

Apai*t from dilatation and hypertrophy, does pregnancy entail a greater 
liability to the production of diseases of the endocardium ? The numerous 
cases of heart disease which have come under my observation include 
hardly any which have been contracted during pregnancy. I am con- 
vinced that not more cases of acute endocarditis or pericarditis develop 
during pregnancy than at other times. 

But if pregnancy and parturition do not give rise to acute affections of 
the heart, the same cannot be said concerning the puerperal condition. 
Articular and cardiac affections form part of the class of puerperal diseasea 

J. Bouley admits in puerperal affections a sort of rheumatism, entirely 
analogous to non-puerperal acute rheumatism, and purulent infection giv- 
ing rise to articular and cardiac lesions which resemble rheumatism. 

Casanova and Bucquoy have shown the frequency of valvular endocar- 
ditis during the puerperal state. 

Pregnancy, and particularly the puerperal condition, may give rise, ac- 
cordingly, to endocarditis, pericarditis, and myocarditis vnth a tendency to 
suppuration, even if the heart was previously healthy. But this action is 
much more marked if the patient has suffered previously from a cardiac 
affection. We will attempt to give the measure of the danger. 

If the patient is suffering from a cardiac affection — usually a chronic 
valvular endocarditis — if the general condition is good and the other or- 
gans of circulation are healthy, she vrill do very well during the first months 
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of pregnancy. Bad B_vmptoms must be looked for after the fifth month, 
These ^mptoma may be confined to some nervous disturbances, cm exag- 
geration of the dyspncea on effort, and palpitation. These phenomena will 
be 80 much more marked the more pronounced the cardiac hypertrophy. 
Acute pulmonary congestion, poBBive congestion, and ccdema may alBO be 
produced tmder such circumstances. 

The patients will be more or less exposed to these dangers according 
to the character of the affection. According to Spiegelberg, ' the patients 
who are most exposed during this period are those suffering from aortic 
iusuEBciency, while thoae suffering from mitral disease have moce to fear 
during the puerperal period, Loehlein,' on the contrarj', thinks there is 
more danger from mitral lesions during pregnancy. It is difficult to ar- 
rive at any positive conclusion on this subject on account of the small 
number of observations in which the distinction between the character of 
the cardiac lesions has been made. But if hypertrophy is considerably 
advanced and the auxiliary organs are involved, if granulo-fatty degenera- 
tion has begun, there is danger that pregnancy will be followed by grave 
consequences. Epistaxis, hemoptysis, and htematemesis may supewene ; 
cerebral hemorrhage has been observed several times by Ollivier. Finally, 

*tiie granulo-fatty degenenitiou may make rapid progress and lead to dropsy, 
asystoly, and death. 
MocDonald ' thinks that the patient is hable to great danger during 
the second stage of labor, i.-;., from the efforts at expulsion. I have already 
indicated the dangers of the puerperal period ; these have been insisted 
upon particularly by Spiegelberg and MacDonald. 

It is evident then that pregnancy constitutes a real danger to patients 
Buffering from cardiac disease ; afterward the cardiac affection of the mother 
becomes a source of danger to the infant. But I do not think that we 
should go to such an extreme as IVL Peter, who says : If a patient suffering 
from cardiac disease belongs to the female sex, she should not marry ; if 
married, she should not be allowed to become pregnant ; if she has been 
dehvered, she should not nurse the child. 

»I append the table compiled by Porak from 84 observations : 
The stationary condition has been noted 21 times 25.00 per cent. 

Temporary aggravation, 4 times 4.76 " 

Persistent aggravation, 51 times 60.71 " 

Improvement during child-bed, 22 times 26.19 " 

Iltfbor aggravated the symptoms, 11 times 13.09 " 
■ Spiegelberg : Hitthdiluncien bob d. ajnMfcoL Klinik. (Hoiutsolir. t. aebnrtak., 38, 
p. 439). H»ndb, d. GebnrUhuelfe, 1870. 
' Lotjhlein : Ueber d, V<^rhalten d. Hnuae-nieiig b. SahwAngeren n. Woechnerinnen 
(ZetU. t. GeburMh., 1 B.. 3 H., 4M. MIO). 
■ HwOoiiKid : The Bearings of Chronic Disease of the Heart ojfDa PregBaiiuy, 
PutaritioD, and ChUdbed. Loudon, GhnrcbilL 1878. 
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Death occurred : 

Before delivery, 6 times 6.95 percent 

During delivery, 2 times 2.38 " 

During child-bed, 25 times 29.76 ** 

After temporary improvement, 8 times 9.52 " 

By progressive aggravation, 17 times 20.29 '< 

• 

It must not be forgotten that this table refers to pronounced heart dis- 
ease which had already been recognized by the physician, and that the 
slighter .ones may often pass unnoticed. 




£lDKEYH ANS UmNABT PASa&OEB. 

Bbioht was the first to notice the frequent coincidence of cardiac hyper- 
trophj- and diseases of the kidney. Among 101 bodies which presented 
tbe leaioiis of albuminous nephritis be observed hypertrophy of the left 
-ventricle 52 times, and in half of these cases there was no valyular lesion 
whicli would accoimt for the hj-pertrophy. Bright believed that the hy- 
pertrophy of the left heart was the result of the albuminous nephritia, 
and he offered two explauationa : 

"The two most natural solutions of this problem," he says, "appear to be 
the follow-iug : either the altered blood is an irregular and abnormal ex- 
citant of the heart itself, or it modifies the circulation in the capillaries and 
small arteries in such a manner as to demand of the heart an excess of en- 
ergy, i"! order to propel the blood through the most remote subdiiTsions 
of the vascular sysl«m." 

Three points must be considered in this statement of Bright : 1. The 
coincidence of renal affections and hj-pertrophy of the heart, affecting 
chiefly the left ventricle. 2. A theory which makes the cardiac lesion sj-mp- 
tomatic of the renal lesion. 3. An explanation of the pathogenetic action 
of the renal lesions upon the heart. 

Now, of these tliree points the first has been demonstrated again and 
again by the authors who have written upon the subject ; the two others 
are disputed. 

Bayer stated that the lesion of the heart was primary, and that the 
renal lesion was the result of the cardiac hypertrophy. This, however, is 
a mistake : the renal lesion in question ie interstitial nephritis (contracted 
kidney), very different from tlie kidney changed by hypertrophy of the 
heart 

Kelsch' has shown that the lesions of the " heart kidney " involve the 
epithelium, particularly of the convoluted tubes. The cells are swollen 

' KeUch : Revue critique et recherohM Kwtomo-pathologiqQea i 
Bright, Arch, de Fb^alol,, 1674, p. 732. 
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and granular ; there is not tbo least trace of coDnectiTe tissue prolifera- 
tion. The heart kiduby con only eimulnte the Inrge white kidney — a form 
of disease which is associated only exceptionally with cardiac byper- 
trophy. 

We must return, therefore, to Bright's theory, which has been accepted 
by the majority of writers. But all are not agreed with regard to the 
mode of action of iuteretitinl nephritia as a cause of cai-iliac hj-pertrophy. 
Gilewski ' assumes a reflex action of the kidneys upon the heart, the con- 
dition of the kidneys causing palpitations whiolj lead to cardiac hypertro- 
phy. This explanation has not been accepteil, because generally this hy- 
pertrophy otdy gives rise to moderate palpitation. O. Weilling has enun- 
ciated a still more problematical theorj' which need not be considered. 

Under certain aspects Bright's theory was a chemical one, since the 
first result of the renal lesions was an alteration of the blood- Bat the 
view that a fluid charged wiUi urea traverses the capillaries with greater 
difficulty than another fluid has been disproven by the experiments of 
Potain. who found that fluids loaded with ui'ea traversed the capillary tubes 
as readily aa those which were not so loaded. 

The latter part of Bright's hypothesis remains, viz., that the hypertro- 
phy of the heart is the result of the reaction of this organ against the inter- 
ference with circulation in the small vessels. 

In 1856 Traube ' adopted this theory and showed that the heart hyper- 
trophies in projKirtion as the kidney atrophies, thus i-endering Uie theory 
more explicit Pitres makes a resume of the theory in the following-1 

1. In the final period of Bright's disease a large number of arterioles I 
and capillaries in the kidneys are destroyed ; the capillary field is thus ' 
diminished and the tension increased in the aortic system, which contains 
the same quantity of blooil in Icsa space. "■ 

£. At this time the kidney, being destroyed in port, becomes unable to ' 
fulfil its eliminatory functions, the blood remains charged with a certain 
amount of water, which the glands, other tlian the kidneys, are unable to 
expel, and the mass of blood, already cramped in the narrowed vascular 
B}'steiu, is increased still further, thus again increasing the intra-arterial 
tension. 

3. The hypertrophy of the heart results from this excessive tenaon 
aud from the excessive energy which the organ is obliged to employ in 
oi-der to straggle ogainst it. 

Although accepting the Wew of an action of the kidney upon the heart, 
many authors oppose the theory of exaggerated tension in the aortic sys- 

' Gilewski : Uober d. mutliniaaalichu Drssclia d. H»portn>pbi8 in Morbus Brigbti, 
Wien. Med. WochunBchr., GO, imi. 

' Trftube: Uebet den ZuMnuaeuhang von Herz und NiurHokriutklieiton. Berlin, 
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ten. LancereRUX ' has obsei-ved more than once that the kiduey lias been 
destroyed and reduced to a fibrous sao full of purulent fluid or cheeay mat- 
ter, oltbougb the heart was not hypertrophied. 

On the other hand, arguments ore not lacking; to prove that an obetacle 
(o the reual circulation, apart from interstitial nephritis, may result in car- 
ihac hypertrophy. Virchow has seen a case of congenital dropsy of the 
kidney in which the glomeruli were reduced to a third of their normal 
Tolume, and in which the left ventricle was hj'pertrophied without any 
other lesion to explain it Itokitansky has noted the coincidence of ab- 
sence of one kiilney with ventricular dilatation,' and Storch ' has observed 
hypertrophy of the left ventricle under such circumstoncea Quit« a num- 
Tjer of similar cases have been obsened by various WTiters. 

This theory has been attacked recently by Debove and Letulle. These 

— writers have recalled the fact that Gull and Sutton believe that the ol>- 

^■tmction exists not alone in the kidney, but in all the arterioles,' which 

— ^ireaent a peculiar change that diminishes their elasticity (arterio-capilhuy 

^^tfbrosis), a change which Debove aud Letulle regard as real According 

Vo these writers, tlie change in the heart is not produced by the lesion of 

^*he kidneys and capillaries, but it is produced at the same time as the latter 

Bjy a similar cause and by the same diathesis. 

Debove and Letulle rely upon the result of their histological investiga- 
^•ions. They have observed cardiac sclerosis with atrophic changes in the 
anuscular fibres of the hearL The new formation, according to them, 
"legina in the vessels ; it is at first a periarteritis, then as this leuon pro* 
^rresses it becomes difficult to recognize exactly its point of departure. 
The sclerosis of the kidney and heart, accordingly, consists of a capillary 
periarteritis, identical with that found in the small vessels. 

On the other hand, these writers recognize the fact that, clinically, the 
Tenal phenomena are predominant in the beginning, and that it is only 
toward the close of tlte disease that the cardiac sclerosis produces the or- 
«lim»ry symptoms of cardiac cachexia. 

However, future investigations must decide the pothogenetio relations 
of these two affections. 

Whatever may be the correct theory, it is a remarkable fact that thia 
liypertrophy presents a peculiar clinical history, which I shall now endeavor 
to describe. 

A patient presents himself complaining of dyspnosa on exertion, and 
cxanunation of the heart shows hypertrophy. The apex has descended 
into the sixth interoostal space, and is 10 to 12 ctm. from the median 



Lancxreani : Kouv. Diet, des Sciences Med., Art "Rein." 
BokituiBkj: Wlen. Zeitschr., ISHId. 
Storch : HospilalB Tidendo Ri^ports, 1863. 

Debove et Lelalls : Recherohes anat. et olin. snr I'Hjpartrophie cardiaqne de la 
MUieUe (Arafa. 800. de lUd., Mars, ItKlU), 
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line ; the right angle of the cardiac triangle is not lowered, the rigU 
auricle is not dilated. There is no blowing murmur present, but an 
alteration in the rhythm. Three sounds are heard with the rhjthin of 
the bruit de galop or the bruit de caille (quail). The urine is found to 
contain a small amount of albumen. The lungs and liver are not ootw 
geated, the lower limbs are shghtly oedemntoua The diagnosis is tbrai 
made of interstitial nephritis witli hypertrophy of the left heart 

No blowing murmur is beard in tlie beginning. It is not until a lat« 
period that mitral insufficiency from dilatation occurs and is characterized 
by the phenomenon ujron which I hove previously insisted, ^^z., that befon 
becoming constant the murmur long remains intermittent, npjjearing on 
certain days, disappearing on otlierB, Then follow the secondary pbenon^ 
ena of hypei-trophy with mitral insufficiency ; pulmonarf and hepatic con- 
gestion are produced, and are soon followed by dropsy and cardiac cacberii^ 
leading to asystole. 

^Ve must again refer to the bruit de galop, and will first establiab thi 
conditions ujider which it is presented. 

Usually the rhythm is composed of three bruits, the first two being ap- 
proximated, the latter more remote, and this is the rhythm of galoj*. In 
rarer cases the first sound is isolated, the two others are approximated, and 
this ia the rhythm of the cri de fa caiUe (cry of the quail). Both rhythms 
are mere varieties of the same sound ; they are found in the same patient 
if we hsten to a series of cardiac revolutions. Furthermore, these aoumla 
always present their maximum in the second intercostal space near the 
semilunar valves, and are alwnys heard near the lower border of the heart 
Tliey are due to a reduplication of the fii'st sound, the second portion or 
added bruit being more or less delayed in syatole, in an analogous manotf 
to what I have described concerning the reduplication of the sound in 
mitral stenosis. 

1 said above that the two aounda are always heard near the lower bo^ 
der of the heart. If careful attention is paid, it will be found that tlie 
first of these sounds has its maximum of intensity at the left border of tbe 
sternum, near the xiphoid appendix, and that the following one is situal«<l 
more to the left. If the rhythm is examined, it is found that the first 
precedes the impulse of the apex, and the second coincides with the im- 
pulse. It will also be found that the less marked the I'edu plication is tbe 
more the second sound apjiroaches the first ; finally, that when the redn- 
phcation is replaced by a murmur, this is always ayatolia 

It follows that the first sound is that of the tricuspid valve, the second 
sound that of the mitral valve moi-e or less delayed by the obstacles to the 
arterial circulation, and that this sound, when delayed very much, ap- 
proaches so closely to the second sound as to create the appearance of t^ 
duplication of the semilunar click, 

When, as sometimes happens, reduplication of the second sound doei 
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occur, its niaiinaam is heard at the level of the second intercostal space, 
«itberat the right border or behind the sternum. The rhythm then is 
lot thnt of the galop but of the " cry of the quail." In such cases the 
second sound is louder thou the third, and is produced by the closure of 
tie aortic valves, which precedes that of the pulmonic valves on account of 
tile tension of the aorta. 

Finally, in certain coses there are four sounds, tn-o at the venous and 
two at the arterial valves ; it may then be said that they succeed one an- 
other in the following order : tricuapid-miti'al, then aortic-pulnionic. This 
knot the theory of Potain,' who thinks that the first bruit iu the rhythm 
Ju galop is a pnesystolic murmur ; this theory has been adopted by his 
pupils, Eschaquet, Cuffer, Rendu, etc Potain, relying upon the cardio- 
graphic traces, thinks that the first bruit occurs at the moment of the pne- 
■ystole, i.e., at the moment of the contraction of the auricles. But upon 
this very trace it is seen that the ascent fonned Iiy the ventricular systole 
does not precede the pulse as It does in the normal condition, and that 
there is a delay in the ventricular systole. I am incUned to beUeve that, 
io this case, the systole is made in two periods, for it is often found de- 
layed. In Eschaquet's trace No. 3, for example, the impulse of the apex, 
corresponding to the height of the ventricular systole, does not occur until 
after the pulse. Moreover, how can hj-pertrophy of the left heart give rise 
to such a powerful contraction of the right ventricle that the sound of the 
passage of the blood, which meets with no obstacle, gives rise to a dry 
bruit, not blowing, and entirely analogous to a valvular click ? Potain 
himself recognizes the fact that this theory is not entirely satisfactory. 

»Hypertkoph¥ and DnATATios dite to Diseases of the RESPmATORE 
Apparatus. 

Pulmonary diseases, by reducing the field of heematosis and particu- 
larly by presenting an obstacle to the pulmonary circulation, react upon 
the heart, especially on the right side. As shown above, when the obstruc- 
tion is situated near the heart at the orifice of the pulmonary artery, the 
right heart hypertrophies and acts hke the left heart in the presence of ob- 
structions situated in the course of the arterial blood. 

This action of pulmonary lesions upon the right heart will be so much 
more marked the greater their duration. Among these lesions the first 
rank is occupied by emphysema, jHirticularly when accompanied by re- 
current cataiTh. 

Next to emphysema comes chronic bronchitis. Laennec said that a 
n^lected catarrh may be the cause of the most serious disease of the heart. 
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According to Ereysig, diBeases of the lungs have perhaps a greater influ- 
ence on the heart and pulse than diseases of the heart itselt 

Dilatation of the right heart is constant in interstitial pneumonia — pul- 
monary sclerosis with bronchial dilatation. 

Among the chronic lesions of the lung, however, phthisis does not gi?e 
rise either to cardiac hypertrophy or dilatation. The observations of Bizol^ 
Peacock, etc., have shown, indeed, that the heart is more frequently atro- 
phied in phthisis. A certain nimiber of cases of chronic pleurisy with ad- 
hesions have been reported which were complicated with dilatation of the 
right heart This is especially well marked when the pleurisy is acoom- 
panied by interstitial pneumonia and dilatation not alone of the large 
bronchi but also of the smaller branches. 

May the cardiac lesions in question be produced by acute diseases of 
the lungs — for example, by pneumonia ? I do not think that any case has 
been reported which proves that an attack of pneumonia may give rise to 
chronic dilatation of the heart, unless endocarditis or some other form of 
inflammation of the heart is present 

A word in regard to the temporary dilatation of the right heart This 
is observed in croup, stridulous angina, broncho-pneumonia, pneumonia, 
capillary bronchitis — in a word, in asphyxia It occurs even in the tem- 
porary asphyxia produced by paroxysms of whooping-cough and in toxic 
asphyxias. 

The attempt has been made to determine experimentally the effect of 
obstruction to circulation in the pulmonary artery. Fran9ois Franck re- 
ports that the experiments of Poiseuille and others show that the most un- 
favorable condition to the passage of blood through the pulmonary vessek 
is the condition of insufflation of the lung. This condition of insufflation 
represents very well the mechanical obstruction caused by emphysema. 
Franck has shown experimentally that compression of the pulmonary ar- 
tery does not allow the right ventricle to be emptied completely. 



The Heabt of Hunchbacks. 

It has long been known that spinal curvatures produce profound dis- 
turbances of the respiratory and circulatory functions. 

Under the influence of flexion of the vertebral column not alone in 
lordosis, but also in lateral curvatures, the thorax is depressed anteriorly 
and forms a sort of fold beneath the faiae ribs. 

The supraumbilical region is always retracted ; the liver, being pushed 
into the thorax, presses upward the diaphragm and the heart The 
capacity of the thorax is always diminished. The lung situated on the 
side of the convexity of the curvature when this is lateral is pushed from 
without inward, and its posterior border is converted into a narrow lim. 
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This lung is usiuiUy the seat of patliological changes — emphysema, coe 
densation and Rt«iectasis, cami£cation, and even interstitial piieunjooia. 

The heart is usually increased in size ; the right heart is generally 
dilated and gives to the organ the sbapo of a wallet. It is usually dis- 
tended by blood, either fluid or clotted, and this dilatation extends to the 
pulmoDary artery. The aorta and innonmiate artery are short They are 
no longer symmetrical, and the obstruction to circulation either ou one aide 
or the other causes inequality of the radial pulses. This is also true of 
the pulmonary artery, the two branches of which become unequal on ac- 
count of the unequal development of the lungs. 

Hunchbacks ore usually short of breath, subject to pains in the chest, 
to neuralgias of the cerebro-spinnl or sj-mpathetic nerves. From time to 
time they suffer from angina pectoris. Exceptionally, however, their tho- 
racic cavity Is not diminished in size, and they are very robust 

According to Schueevogt, tlie quantity of air inspired or expired ip 
smaller than in the normal condition. This is due, on the one hand, to 
the fact that the tlioracic capacity is less than normal, and on the other 
band to the fact that the thoracic movements are restricted by the dimin- 
ished mobihty of the bones composing the thorax. 

According to Jules Guerin, " at times there is no dilatation of the thorax 
OQ the two sides, at times it is incomplete on the right or left side. The 
respiration is exclusively diaphragmatic or abdominal in a large number of 

The patients suffer from dyspnoea on the least effort, and this is aggra- 
vated by tlie shghtest affection of the respiratory passages. The mildest 
bronchitis may prove fatal to them. 

Stoll found that in the TiinitS Hospital the hunchba(.'ks died of pneu- 
monia, asthma, pleurisy, and phthisis. 

Examination of the heart is characterietic. The apex usually beats in 
the fifth intercostal space, sometimes in the sixth, a little more infrequently 
in the fourth ; in twenty cases I found it in the third space. The distance 
of the apex from the median line is generally increased. The hepatic angle 
is often lowereil and the vertical border is 4 ctni. from the metlian line. 

The apex of tho heart is elevated, the right angle is depressed, the in- 
ferior border is horizontal, the right auricle is dilated. 

These details of the measurement of the heart are in accordance with 
dilatation of the right heart, 

The pulse is generally rapid, and at times it presents true intermissiona 
In considerable curvatures it is unequal on the two sides. The interference 
with circulation is observed, especially in the lesser circulation. It residts 
in stasis in the pulmonary art«ry and the right heart, and increased ten- 
sion in the jugular, hepatic, and mesenteric veins. 

When the dilatation has been carried -to the point of tricuspid insuffi- 
ciency, reflux occurs in the jugulars. 
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Auscultation usually shows the maximum of iutensity of the bruits a 
the leTel of the ensiform ciirtiliige. There ia aometimea n change of rhythi::::;;^ 
characterized by alowueaa of the Bystole, producing equality of the tip^^^ 
periods of sileuce and the bruit of a pendulum, which I have discusB^^^ 
apropos of dilatation of the right cavities. 



Measurements taken upon twenty Hunchbacks. 
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At the origin of the great vessels it is aometimea found that the br»*'* 
of the puhnoDHry arteiy have as great intensity aa those of the ao*''"- 
Iq addition, aniemic murmurs are aometimes found in the pulmon^-'T 
artery. 

Very rarely the tricuapid inaufficiency gives rise to a mnrmur. 

Nevertheless, these patients sometimes remain for a long time withc^'f 
presenting the aigna ot cardiac dilatation. "WTien they do occur, oyano^* 
appears in the face, handa, and knees, and then becomes general. TU ^™ 
the venous plesusos are congested, particularly in the liver. Hower^^'^ 
there is usually little nscites and Utile albumen in the urine. CEdei 
of the limbs does not occur until long after the cyanosis, The final 
nation is asphyxia and asystole aggravated by bydropericardium. 
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Hypebtbopht and Dilatatiok of Oabtso-hepatio OfiiotK. 

I liftve fjreaily stated tlmt palpitation ia aometiraeB symptomatic of a 
dyspepsia wbicb is so slight that the patients are astonished when in- 
formed that the digestive functions are really at fault. 

In other cases clearly marked dyspepsia lead» to cardiac disturbances 
of two kinds, viz., palpitations and syncope. These palpitations liavo 
been accurately described by Abercrombie ; ' they present the following 
characteristics : 

1. The pulse remains regular and the action of the heart normal in fhe 
intervals between the attacks. 

2. The cardiac disturbances are connected evidently with the gastric 
disorder, and are improved by treatment of the latter. 

3. The symptoms are most apt to be produced after meals and while 
the patient is resting. 

4. Tlioy are not aggravated but rather diminished by exercise. 

5. They are not excited by bodily movements, 

Stokes also states that in certain cases the cardiac disorders result 
from an affection of the liver, and that they may be relieved by the ad' 
ministration of an emetic. 

According to Garrod, gouty palpitations are usually the result of the 
dyspepsia, but they may be caused sometimes by a vice of the blood. 

Syncope is often the result of gastric disturbances, even though it is 
not produced by pain. If unaware of tbe occurrence of this form of dys- 
pepsia, we are often alarmed at tbe frequently repeated attacks of syncope. 
Fortunately this form of dyspepsia is not difficult to cure by the use of 
bitters, quinine, and proper diet. 

Temporary affections of the heart may be produced by diseases of the 
liver. 

Oangolplie ' states that a mitral blowing murmur is frequently present 
in jaundice, and that it must be attributed to temporary insufficiency 
produced by a conditiou of atony of the myocardium from contact with 
the biliary acids. I have never found this murmur, though I have often 
looked for it. 

Murchison says that incases of prolonged hepatic disorder it is not 
rare to observe sympUtms of enfeebled circulation. Potain has indicated 
more clearly the secondary cordiopithies of hepatic origin. According to 
him, in a certain number of patients in whom the heart is large and the 
hepatic functions disordered, the course of the disease appears to show that 
the hepatic disturbances have preceded those of the heart 

' Abercrombie: Pathologjcat and Pnctiokl ReMftrches on Dlseaws ot tlie Stomwh, 
«te , p. 81. Edinburgh, 1828. 

■ Gkugolpha : Du souffle mitral d*DB I'ict^rs. Thfae de PvU, 1876. 
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la this event the right heart is particularly affected and appears to 
Buffer from dilatation. Potoiii ha^ fouad the apex separated further from 
the median line without being lowered, and the cardiac duluesB enlarged. 

Auscultation revealB a sharp semilunar click at the level of the left 
Bocond intercostal apace, i.e., over the pulmonary art«ry, In addition, 
Potain has noticed on abnormal bruit, giving rise to the rhythm of tho 
bruit de galop, the maximum of which is found near the xiphoid appen- 
dix, and not over the apex like the bruit de galop in Bright's disease. The 
eeusatiou of this bruit is often noticed better by the hand than by the ear. 
Tlie pulse is weak and compressible, while in the hypertrophy of renal 
origin it is hard and tense. 

According to Bendu,' the cardiac disorders due to hepatic affectiona 
undergo three successive phases. 

In the first stage functional disturbances are observed, the pulsations 
of the heart increase in frequency and intensity, and their rhythm changes. 
These phenomena are temporary and the cardiac functions again may be- 
come normal. 

In the second stage there is a certain dilatation of the organ, indicat- 
ing that the cardiac muscle is enfeebled and the organ distended. Auscul- 
tation reveals a bruit de galop with its maximum at the xiphoid appendis 
and a second sharp bi-uit at the level of the pulmonary valve. Finally, a 
systolic tricuspid bruit is heard from time to time. 

In the third stage — that of confirmed tricuspid insufficiency— tha dis- 
ease may be improved, but the tricuspid lesion may reappear and become 
definitive. It then results in all the secondary phenomena of heart dis- 
ease, and terminates in asystole. 

Last winter I observed a patient whom I may place in this categoi7i 
though the case is shghtly different from that described above. 

OnsEBVATins LXlV. — M. A. Q ■ — has suffered for a long time from 
pulmonary catarrh, which causes shortness of breath from l^me to time. 
In September, 1880, while walking fast, he was suddenly seized with an 
attack of cardiac suffocation. When he returned to I^is I found the 
catarrh in its ordinary condition. His heart, alighUy dilated, presented 
the following characters r 

Apex beat in the fifth intercostal space, 10 ctm. from the median line ; 
the upper border of liver corresponds to insertion of fifth cartilage, and 
lower border of heart is almost horizontid. 

Auscultation reveals neither retardation of tho second sound in the 
pulmonary arteiy, nor a xiphoid bruit de galop, nor a tricuspid bruit, 
but a considerable arhythmia, indicating an alteration in the myoc£u-dium; 
at times, a certain tendency to cyanosis. The pulmonary catarrh is insuf- 
ficient to explain the cardiac disturbance ; there is nothing abnormal io- 
the urine. The tongue is always thickly coated. 
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There is inability to mount the stairs on ncoount of cardiac dyspncsa, 
oedema of the base of the lungs, and alight oedema of the legs. 

The enormous congestion of the liver at flret led me to employ drastics, 
which CBUBed a rapid disappearance of the dropsy and hepatic congeation, 
and enabled the patient to wnlk up five flights of stairs without difficulty. 

Since that time there has been considerable improvement, and tvhen- 
erer the symptoms have begun to rCAppear similar treatment has caused 
a restoration of health, Shght arhythmin, however, still persists. 

In this case of cardiac i^sturbance without valvular lesion the hepatic 
origin seems evident, and this view ia confirmed by the results of treat- 
tneni 

Sendu has remarked that the greatest effect upon the heart is not pro- 
<laced by the most serious diseases of the Urer. For example, cancer of 
the liver, -whether primorj- or secondary, has appeared to him to be desti- 
tute of action in this respect, and this is confirmed by my ouTt experience. 
The same may be said of other organic lesions, even of suppurative hepa- 
titis or grave icterus from rapid cellular degeneration. lieudu has ob- 
served a more frequent effect upon the heart from hypertrophic cirrhosis 
■%vith jaundice than from cirrhosis with atrophy. 

Finally, the observations of Stokes, Potain, and Rendu lead to the be- 
lief that the action of the lirer upon the right ventricle is especially 
txiarked in cases of biliary lithiasis. 

By what mechanism does the liver act in this manner upon the heart ? 
C^angolphe, Fabre, and others beheve that the biliary acids have a direct 
OiCtion upon the cardiac muscle. In opposition to this view, Bendu ad- 
<:Tuce8 the fact that the cardiac lesion is not proportionate to tlie intensity 
c»f the jaundice. I will a<ld that I have ausculted many jaundiced pa- 
tients without finding the murmur described by Gangolphe. On the 
<itber hand. Rendu has observed the cardiac phenomena precede the 
icterus by several days. 

Murchison looks for the cause in the poisoning of the blood by sub- 
stances which the liver no longer excretes, and thinks that this poisoning 
ie manifested hy cJianges in the myocardium. According to Potain the 
blood, not being purified by the liver, irritates the capillaries in the lungs 
and creates an obstacle to the pulmonary circulation, which leads to in- 
creased work on the part of the right ventricle. This action of the blood is 
effected through the medium of the hepatic nerves reacting upon the 
capillaries of the lung. Although physiological experiments ofter some 
support to this theoiy, it needs fui'ther confirmation. 



CHAPTER XXXIV. 

THB SEQUELS OF HTPEBTROPHY AND DILATATION. 
Effbct on Menstruation, Oestation, and Delivxbt. 

DiBOBDEBS of the genital functions may be produced even during Uie 
period of tolerance of cardiac lesiona 

It has been found that children suffering from congenital affections of 
the heart often are imperfectly developed. They are relatively small and 
flabby. 

It has been found that in congenital stenosis of the aorta the infants 
have a peculiar predisposition to hemorrhage& At leasts Yirchow has 
found that the aorta is narrow and small in all cases of haemophilia. This 
predisposition to hemorrhages is shown often by profuse and prolonged 
menstruatiou. At other times the menses are scanty or absent^ but 
there is almost always arrest of development in such cases. 

Menstruation is also affected if the cardiac disease is acquired after 
puberty. The menses are usually more frequent and abundant ; this con- 
tinues until the period of cachexia, when amenorrhoea supervenes. This 
does not hold good of lesions of the arterial orifices which are accompanied 
by anaemia. 

The tendency to menorrhagia is shown still further by the continuance 
of menstruation during pregnancy. Porak reports five cases of hemor- 
rhage during pregnancy before the expulsion of the foetus and not due to 
an abnormal insertion of the placenta. But uterine hemorrhages in 
women suffering from cardiac disease must be especially dreaded during 
delivery after the expulsion of the child. These patients must be watched 
more carefully than others, as hemorrhage sometimes occurs two, three, 
even ten hours after delivery, sometimes during the following night At 
other times, on the contrary, the loss is not excessive but it is prolonged 
indefinitely. 

Another result of this tendency to menorrhagia is abortion or pre- 
mature labor. Porak found that among 214 pregnant women suffering 
from cardiac disease 126 reached full term, and in 88 pregnancy ter- 
minated before full term, thus showing an enormous proportion of prema- 
ture deliverie& This is probably due to changes in the placenta. 
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Another frequent accident U the death of the fcetuH. Porak obtierTod 
this 119 times, i.e., in a t«nth of all patients Ruffeiing from heart diwiaBe. 

Finally, if the child, not being affect«d to such u great eit«nt, haa 
escaped abortion and premature delivery and is bom uliv«, it in usually 
puny. The disease ie not necessarily fatal, and Devilliers mid It«)^autt 
liave observed tlie birth of healthy children to patients suQeriiig from 
anasarca due to cardiac disease. 

The dangers are not equal in every form of heart disease. Spicf^olbvrgor 
thought that the period of greatest danger to patients suffering from aortic 
lesions was the end of the pregnancy, and to patients suffering from mitral 
disease, during the puerperal state. Porak remarks that no case of sudden 
<3eath during delivery has been observed in women sufteriiiff from Cor- 
xrigan's disease. 

Mita^ lesions are tolerated remarkably well by pregnant womtn (0. 
See). MacDonald states that there is a great difference botweou Hclerotlo 
endocarditis with insufficiency and that accompanied by st^nnHJs. But in 
smch cases the more or less advanced stage of the disease must bo taken 
:ii]to consideratioti. I have had occasion recently to see a younfc woman 
^mSenng from mitr^ stenosis, in whom a double pregnancy haa oaiued a 
irkable progress of the cardiac cacheziiL 



CIIAPTEU XXXV. 

8EC0NDABT AFFECTIONS OF THE RESPIRATOET PASSAGEa 

The inSuence of diseases of the heart upon the pulmouaty circulation 
uaturally varies according as the lesion affects the right or left heart 
But we muBt go still farther. On account of the solidarity of the two 
Teutricles, which does not permit them to contract separately, if there is a 
lesion of the left heart, for example, this side of the heart, reacting to bdT' 
naomit the obstacle, will contract with greater energy. But although this 
energy niuy snflico to maiDtoin nn equilibrium with the obstacle, it induoea 
greater energy of contraction on the part of the right heart, and conse- 
(juently an escessive supply of blood to the lungs. Accordingly, it is not 
rare to find active congestion of the lungs during the period of toleranoe 
and compensation. This hyperremia leads to frequent btemoptysia and 
pulmonary hemorrhages. Gendrin ' makes the following statements : 

"Pulmonary congestion and hemorrhage are manifested during the 
first period of diseases of the heart, i.e., in that period of the disease dur- 
ing which the organium has not suffered any great deterioralion from the 
prolonged functional disorder, either of tlie heart or lungs. These con- 
gestive phenomena are found to develop especially in those young subjects 
who have not yet suffered from anasarca and still maintain a healthy color 
of the skin." 

Observation LXV. Pvlmonary Congeslion m the course of Searl Da- 
ease ; Mitral Stenonx?^-V,. P— — , aged fifty-nine years, ent^ed the hos- 
pital December 14, 1864. 

Upon admission had a cardiac affection characterized by extreme ir~ 
regularity of the beats and a murmur perceptible at times, and which vaa 
recognized sometimes as beginning immediately before the first sound, a*- 
companying and prolonging it, 

In January she began to complain of pains in the abdomen and rigbt 
hypochondrium due to congestion of the hver, which was enlnrgeA 
Marked cedema of the lower limbs. 

January 20th. — Signs of pulmonaiy congestion on right side ; feeljl* 
respiration at the apes ; moist niles with exaggerated voice sounds at tk* 
middle of the same side, with pain over the same region for the past t-W 
days. Eespiration normal on left side. Absence of cough and expectoi** 

■ Gendrin : Lefoni nir lea maladies du cceur, p. 217. 1841-12. 
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Janaary 22d. — Reapiratton veaicular throughout the lunge. 

March 26th.— Expectoration of bloody sputa ; very we^ ; pulse veiy 
feeble and frequent ; heart impulaea 14-1 per minute. Tympanitic sound 
over entii-e chest except at base of left lung, where it appears norinal. 
The respiratorj- sound is sniffling, and expiration prolonged. A few sub- 
^pitant rales at base of left lung. 

March 31st patient died. 

Avtopai/.—Right lung congested ; left long heavy and compact at the 

e, which does not crepitate and is the site of a blackieli-red infiltration. 
M'lus portion of the lung sinks in water. 

Heart very large ; walla hypertrophied and cavities dilated. No appar- 
dit, insufficieDcy or stenosis of the oriticea. Thickening and opacity of the 
znitrnl valve, in which are felt a few small indurated nodulea The valve is 
eiupple despite the thickening. 

The liver is congested. Other abdominal organs healtliy. 

Insufficiency of the aortic valves rarely gives rise to hiemoptysis in 
young subjects. Such indivduala, on the contrary, are pale and aneemic 
in appearance. 

"We cannot deny the occurrence of active congestion of the lungs as 
"well as of passive congestion in these conditions. 

The latter occura frequently ; it results from the tension produced in 
the pulmonary veins by the obstacles to the flow of blood through the left 
vsavities. 

Hemorrhages ore caused by stenosis of the aortic orifice, and by miti'al 
leaioDS, by stenosis more frequently than by insufficiency. Tliey may 
dccur at the beginning of these affections, even when the cardiac lesion is 
zaot yet recognizable. J. Bouley has divided the hemorrhages which occur 
in heart disease into three varieties : 1, prodi'omal or premonitory bemor- 
trhagea ; 2, symptomatic hemorrhages ; 3, finnl hemorrhages. This dis- 
tinction is entirely true, and I have had frequent occasion to verify its cor- 
i-ectness. 

The hemorrhage may enable us to recognize affections of the heart 
\vhich had hitherto remained latent. Peter reports two observations in his 
clinic. At other times the Ltemoptysis, as well as pulmonary apoplexy 
and infarctions, are due to pulmonary thrombosis and embolism. Ranvier 
has shown that in such cases the rupture of the vessel occurs above the 
emlxilus. These hemorrhages may be produced even in cases of fatty 
emboli which have developed in the coui-se of fractures and osteomyelitis. 
In other cases the hemorrhage may be due to compression of the pulmo- 
aary vessels by au aortic aneurism. 

Finally, the hEeraoptysis may be connected with the development of 
tubercles either in cases of congenital or acquired stenosis of the pulmonary 
artery, in compression of the pulmonary artery by an aneurism of the 
aorta, or even in certain cases of mitral stenosis. Frommhold has observed 
tnberculization in one-tenth the cases of mitral stenosis. 

But of all the pulmonary phenomena the most frequent one is 

•• 
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coDgestion lea4iiig to pulmontuy cedema, even before the conditioQ of tba 
kidney hoa induced albuminuria and anasarca. (Jendrin makes the follow- 
ing remarks in this connection : 

" It is generally held that cedema of the hmbe is the first sign of an- 
asarca in diseases of the heart ; this is not true, however, at least in the 
largest number of cases. We have always found cedema of the lungs in 
those whose limbs were infiltrated as the result of heart disease, and we 
have often noted the former condition as a prodrome of the latter. In the 
majority of cases the oedema of the lungs has appeared and disappeared 
several times before the infiltration has become apparent in other part&" 

" We regard pulmonary cedema, accordingly, as the most frequent com- 
phcation of heiu-t disease, and the one which appears before all others. It 
is recognized by a dry cough, evident diminution of resonance at the base 
of the thorax, and moist crepitant rAles in this region." 

The passive a-dema of pulmonary congestion is an hj'postatic cedema 
which appeai-s only at the base of the thorax and almost at the same level 
in both lungs, while the cedema of renal disease is scattered over both 
lungs (Lasagne'). 

"Upon examination with the stethoscope during the attack, full res- 
piration la found almost all over the chest The i-esonance appears normal, 
the frequency of respiration is not increased. In one or more places which 
must be looked for carefully, crepitant r^les are heard. The voice retains 
the normal resonance, and auscultation is not modified by coughing. If 
one of these patches is studied separately, the tine crepitant rAles are found 
to diminish toward the peripheiy, either that they diminish in number or 
appear to be more distant. These spots have no fixed position ; they 
never occupy an entire loba" 

Hypostatic cedema generally occupies only the lower tliird of the lungs ; 
if it rises higher, it Is almost always accompanied by hydrothorax. 

The oedema is produced especially by mitral lesions (stenosis and in- 
sufficiency) ; aortic lesions do not produce it until the hypertrophy has 
arrived at the period of fatigue, and particularly of degeneration. This is 
also true of other cardiac and pericardial lesions ; when the valves ore 
healthy pulmonary oedema is caused by cardiac asthenia. 

In chronic endocarditis there are other lesions which aid in the pro- 
duction of cedema Dittrich has shown that in such coses the capillaries of 
the lung undergo fatty degeneration, and on the other hand Buhl has 
found that the pulmonary capillaries become varicose and fill a part of Uio 
pulmonary alveolus, thus furnishing another cause for dyspnteo. Tlijs 
condition of the capillaries leads to small hemorrhages in the olveoH and 
the interstitial connective tissue. 

Hyperplasia of the interlobular tissue soon follows, and this conditioD 
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is known as brovraish-red induration of the lun^. The transfonuation of 
the red coloring matter of the blood into pigment invades the eutire lung 
and gives it a reddish-yellow color. The lungs then become lii-m, heavy, 
and destitute of air. This condition may be recognized during Hie if the 
patients expectorate sputa containing pigment. 
1 Finally, phthisis is the common, or at least frequent, termination in con- 

L genital stenosis of the pulmonary artery, and even in acquired stenosis. 
^m iVommhold has also observed it in some cases of mitral stenosis ; finuUy, 
^B fiiia termination has been observed by Habershon and Hanot in compres- 
^^B flion of the pulmonary artery by an aneurism of the arch of the aorta. 
^ It remains for me to speak of a phenomenon which develops at the close 

of life and is known as the Cheyne-Stokes respiration ; this occurs in the 
foUowing manner : 

For about a quarter of a minute (10 to 15 seconds) respiration is com- 
pletely arrested ; then the movements are gradually resumed, at lirst 
feebly, but soon exceeding the normal amplitude. Theu the amplitude of 
the respiratory movements diminishes gradually until they cease and res- 
j^iratiou is again arrested. Tlie period of respiration occupies on the 
average 40 seconds, during which about 28 respirations are effected. The 
surest occurs in expiration. After another pause the respiration begins 

This phenomenon has been described by Stokes in the following strik- 
ang manner : 

'■ There are few phenomena which are more remarkable and character- 
istic, whether we consider the prolonged suspension of respu-ation, which 
v^ccurs without pain to the patient, or study the inspirations at the moment 
of their greatest violence, when the patient holds the head back, i-aises the 
ahoulders and contracts each of the respiratory muscles by a supreme 
effort, without the slightest nUe or other sign of mechanical obstruction to 
I entrance of air into the chest. Upon auscultotion it is found that 
B vesicular murmur becomes stronger and stronger. When the parox- 

I has reached the height of its violence intense puerile respiration is 

'• After this series of, so to speak, desperate inspirations, the respiration 
Pgrowe weaker from a sort of exhaustion, then ceases entirely. 

" The patient may remain so long in this condition that those around him 
believe that be has drawn his last breath ; then the inspirations return, at 
first feeble, then stronger and stronger, and so it continues." 

This phenomenon is never produced except during the last weeks of 
I life, and may last several days. Biot observed it for a period of six weeks 
> in one case. 

According to Stokes, the phenomenon always indicates fatty degenera- 
tion of the myocardium. According to Von Dusch, however, it is not a 
symptom proper of heart disease, and may occui' in the course of cerebral 
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diseases, tumors of the brain, basilar meningitis^ nreemio ooma, and is also 
found in pericarditia 

Whai is the pathogeny of this symptom ? Traube has formulated the 
following theory : There is a diminution in the supply of blood to the 
medulla and consequently in the excitability of the respiratory centre, 
which does not receive sufficient carbonic acid. The respiratory move- 
ments are therefore arrested, the asphyxia grows marked, and the car- 
bonic add, then becoming more abundant^ again stimulates the medulla 
to produce the respiratory movements anew. As the stimulus produces 
exaggerated respiratory movements the blood becomes arterialized, and 
the quantity of carbonic acid becoming insufficient^ respiration again 
ceases. 

This theory is ingenious, but if it were true we would never respire in 
any other manner than that observed in the Cheyne-Stokes respiration. 

■ 

If we wish to account for the phenomenon we must recall the physio- 
logical conditions of the influence of the nervous system upon the respira- 
tory movements. As these are not yet definitely fixed, it will be useless 
to attempt an explanation of the Cheyne-Stokes phenomenon. 
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la the normal condition the tension in the veasels containing arterial blood 
is much greater than In those containiog venous blood. The pressure in 
the left veutriclc is about three times greater than that in the right Ten- 
tiTicle. In the aorta the pressure remains almost constantly as great as the 
tnaiimum pressure (during systole) in the left ventricle. 

Shatpey has found that in the pulmonary oi-tery a certain rapidity of 
^circulation is effected by one-half the force requisite in the aortic system. 

When the heart is diseased a certain period arrives in which the pass- 
^Lge of the blood through the cavities becomes more difficult, and the ten- 
sion in the right cavities increases. This takes place particularly in au- 
vnculo-ventricular lesions, atiU more in arterial lesious, and even more in 
lesions of the pulmonary artery than in those of the aorta. On account of 
the increased tension dilatation of the right heart occurs and, lat«r, in- 
^niffieiency of the tricuspid. 

In the superior vena cava the force of gravity assists the venous walls, 
t>ut in the inferior vena cava and hepatic veins the elasticity and contrac- 
tility of the vessels is soon overcome, so that the circulation in the hepatic 
and portal veins is soon interfered with. Another factor then aggravates 
this condition, viz., the weakness of the heart, which has a tendency to 
equalize the tension in the two systems. 

In addition, the hepatic and abdominal vessels are more sluggish than 

I the vessels of other organs, and do not need to be interfered with in order 
io be overcome by the hydrauhc pressure. These organs become diseased 
in their turn, either on account of insufficient innervation or because local 
bsions are produced in them. 
We may thus understand the fact that the digestive or other disturb- 
BDces areociated with diseases of the heart sometimes are much more 
marked and serious than the pulmonary disorders which almost always 
precede them. It may be added that the determining cause of the cardiac 
lesion — rheumatism, gout, alcoholism, syphilis, etc — may also have a di- 
rect action upon these organs and precipitate the period at which they 
would become affected, if they were subjected merely to the mechanical dis- 
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turbances of the circulation. "We may alao add that in the same manner 
as hepatic affections may give rise to diseases of the heart, so they aggra- 
Tate the latter although they are merely their sequeltB. 

The lesion first presented by the liver is the hj-penemia so well de- 
scribed by Frerichs. 

The hepatic vessels are first gorged with blood ; they gradually dilate 
and their walls become byperirophic. Thence the stasia is propagated to 
the portal vein and to the organs from which it derives its source. It then 
develops a series of functiomJ and nutritive anomalies. 

The liver increases in size in all directions, the capsule is stretched, 
and the consistency of the parenchyma increases. In the centre of each 
lobule the point corresponding to the dilated interlobular vein has a 
brownish-red color, and often gives off sinuous radiating mmificationa 
which are formed by the dilatation and congestion of the branches passing 
to the central vein. The circumference of the lobule, on the contrary, is 
deprived of blood, and the rootlets of the portal vein ai-e pale and have » 
browniah color. These appearances are known under the name of nutmE^ 
liver. 

When the hyperemia is very marked the hepatic veins are dilated even 
as far as their anastomoses with the capillaries of the portal vein, aud the 
reddish-brown color is perceptible throughout almost the entire tissue. 

The biliary secretion ia little modified in cjuantity and quality ae the 
result of this stasis. The mucous secretion of the canals increases and 
sometimes impedes the passage of the bile, giving rise to slight jaundice 
At length the nutrition of the organ is changed and the cells near the 
hepatic veins become inSltrated with fat, pigment granules, and crj-stala 
of hsematoidin. This change is manifested to the naked eye by gray- 
ish patches. At a later period the parenchyma atropliies aud the liver 
approaches atrophic cirrliosis in appearance. Comil and Ranvier ' have 
found that the central cells disappear and are replaced by new-formed con- 
nective tiaaue (central sclerosis) with periphlebitis and thickening of the 
external wall of the central vein. At other times true atrophic drrhosia ia 
produced, not by the cardiac lesion but by alcoholism, the cause of the gen- 
eral atheroma The cells of the periphery of the lobule remain intaust 

At a certain period the stasis in the hepatic vein extends to the portal 
vein, and consequently to the vessels of the intestines, the spleen, pan- 
creas, uterus, kidneys, et«. 

The congestion of the gastro- intestinal mucous membrane is shown by 
its reddish color ; its tissue is infiltrated with a serous fluid and is soft- 
ened ; its aecretion is usually arrested, HemoiThagic extravaHationa oc- 
cur in its tissues, sometimes even ulcerations. 

The mesentery is congested, the lymphatic glands are large and vio- 
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let, and hemorrhngea occur around thetn. The pancretis is infiltrated, the 
spleen grows harder, and on ascitic effiiaion occura into the abdomen. 

The same lesions are produced inthegtistric mucous membrane, which 
reddens, swells, and presents eccbymoses. 

Digestion and absorption become difficult under these conditions. 

Palpation and percussion show an increase in the size of the liver. 
The patient complains of gastralgia and eructations, sometimes of nausea. 
The hemorrhoidal veins are swollen from time to time. Constipation is 
usually present, rarely diarrhoea. 

The stasis in the vena cava causes swelling of the veins of the lower 
limbs, then oedema, which begins around the malleoli and gradually 
spreads upward. It is sometimes increased by another cause, viz., albu- 



The congested liver may contain an enormous amount of blood, and 
may be dilated almost like erectile tissue. 

From time to time, in patients sufiering from cardiac disease, attacks 
^f (ljspn<Ba occur which are accompanied by enormous and temporary en- 
largement of the hver — an enlargement which recurs at each attack of 
dyspnoea. At other times the liver, distended by the congestion which 
a.ccompanie8 tricuspid insufficiency, is transformed into a sort of erectile 
laaaue, through wiiich the cardiac pulsations are transmitted. In these 
erases there is. at the same time, a cervical and hepatic venous pulse. 

These changes in the liver and digestive tract impede digeation and 
a.bsorption, and aid in hastening the course of the cachexia if they oannot 
tve improved by treatment 




CHAPTER XXSVn. 

8BC0NDABY AFFBCnONB OF THE KIDNEYS (HEABT KIDNET). 

Seconsaht lesions ia tbs kidnejs may follow eiUier acute or chrooic offeiy 
Hods o( tbe heart. 

During the course of ncut* endocarditis fibrinous deposits mny be de- 
tached from the vnlves and transported into the vessols. In such cases 
the emboli are arrested most frequently in the kidneys. This is shown by 
ft midden pain in the region of the kidney, temporary hsemataria. and. a 
little later, tdbuminuria. At the autopsy infarctions are found with their 
usual appearances : pyramidal shape, with the base turned toward the 
peripheiy, paleness of the tissue, red circle around it, etc. 

If the endocarditis has occurred in the course of a septic disease, small 
mihary abscesses may be found as tbe result of the capillary embolism. 

In tbe course of chronic affections affairs take a di£ferent turn. 

During the period of compensation disorders of the kidney may occur — 
for example, in aortic insufficiency. These will consist of inSommationB 
of tbe kidneys, but without albuminuria. At a later period, when the 
hypertrophy no longer compensates tbe lesions and tbe cardiac impulse 
grows weaker, the venous tension increases and the entire venous system 
suffers a notable stasis, which leads to nutritive changes in the viscera. 

The venous stasis in the kidneys at first causes a scanty excretion of 
urine with an abundance of uric acid and deposits of iirates, with albu- 
minuria at tbe end of a certain period. At the same time we may find 
hyaline casta and a few blood globules, but no true brematuria. 

Upon autopsy the "heart kidney" presents the following appear- 
ances : it is enlarged, hypencmic, and ita consistence is ini " ~ 
capsule is thickened ; the separation of the cortex from the pyramids, 
which is at first difficult, becomes more marked in time, tbe pyramids be- 
coming more deeply colored at their base and paler at their apejL 

If the congestion is intense the micrascope shows hemorrhages, either 
from rupture or diapedesis, into the interior of tbe glomeruli. The blood 
estravasated between the vessels and the capsule distends it, then is infil- 
trated into tbe convoluted tubes of the cort«T, then into the loops of 
Henle, then into the straight tubes and collecting tubes. 

After a while the blood in the interior of the tubes undergoeB 
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modificationB ; hsematin granules are formed and infiltrate the desqua- 
mated cells. The blood is excreted with the coagulated fibrin and appears 
in the urine in the shape of hyaline casts containing red globules or cov- 
ered with pigmented cells. The casts sometimes have a yellowish color 
from the presence of the coloring matter of the blood (Comil and Ean- 
vier). At a still later period the kidney presents the lesions of diffuse in- 
terstitial nephritis. 

Finally, in acute myocarditis it is not rare to find a similar affection de- 
velop in the kidneys (parenchymatous nephritis). Gases have been ob- 
served by Buhl,' Steii^' and Demme.* 

In the same way that interstitial nephritis produces cardiac hypertrophy 
although the heart was primarily healthy, so when the kidney lesion has 

developed secondarily it reacts upon the heart disease and hastens the 

course of cardiac cachexia. 

1 Buhl : Zeitschr. f. rationelle Medicin., ziii., 82. 

* Stein : Unteraaohungen n. Myocarditis. Munich, 1861. 

* Demme : Beitraege f. Anat a. Diag. d. Myocarditis. Scliweizer Zeitschr. f. Heil- 
kunde, I., 79 and 4G1. 



SECONDARY AFFECTIONS OF THE NERVOUS SYSTEM. 

Insgpbnskntlv of palpitations, syncope, and painful atfectiona as sjrmp- 
tomatic of heart disease, we have to consider the nervous disorders sec- 
ondary to hypertrophy during the course of the disease. We will first 
eonmder cephalalgia, which may be of several kinds. 

1. It may be fixed, neuralgic in character, asBociated with the antemic dis- 
turbances which are produced by aortic stenosis. Sometimes the cephalal- 
gia is duU and predisposes to drowsiness, indicating venous stasis ; this is 
often associated with a condition of venosity of the blowl produced by the 
second ary pulmonary lesions. 

2. The attacks of vertigo present two varieties. One variety is due 
to on insufficient supply of blood to the brain, caused by aortic stenosis 
or by degeneration of the myocardium with or without hypertrophy, 
a later period during cardiac cacbesia the attacks often depend on cere- 
bral oedema. 

3. Insomnia and nightmare are very common in patients suffering 
from heart disease doriog the period of compensation, and still more 
during the period of cardiac cachexia The nightmare almost al- 
ways consists of dreams in which the patient falls down precipices, is 
attacked without being able to defend himself, or takes part in mur- 
ders, etc 

4. Hallucinations are not uncommon in patients suffering from cardiac 
cachexia with aniemia. passive congestion, or cerebral cedema. 

5. Maniacal excitement and hallucinations during the day have long 
been observed among these patients. In 1818 Nasso stated tliat the 
insanity of cardiac patients is an impulsive variety, leading to vio- 
lence, crime, or suicide. Morel believed that insufficiency of the cnr- 
diac valves produced feelings of terror with a tendency to suicide. Bur- 
mann has noted hypochondriacal anxiety associated with cardiac affec- 
tions. 
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^ The following Btatiatica have been collected by Limbo : 

Esquiml, 11 cases of heart disease among 68 cases of melan- 
cholia ■. 16 per cent 

Webeter 12 " 

Bayle 16 ■' 

Calmeil, 31 oases of heart disease among 100 insane 31 " 

Lawrence 12 " 

Vienna AEylmn, 75 cases of heart disease among 602 insane ... 12 

Yoppel, 12 cases of heart disease among 75 insane 16 '' 

Thyermann 14 " 

Dufour, 44 cases of heart disease among 61 insane 72 " 



This ftTerage is undoubtedly somewhat exaggerated, but Morel, Grie- 
singer, Marie, and Burmanu, vrho do not furnish figures, have recognized 
the frequent coincidence of these affections. It must be remembered, also, 
that in a certain number— for example, in alcoholic cases— the lesion of the 
brain is not the result of the heart disease, but that both are due to ■ 
common cause. 

6. Temporary hemiplegia from cerebral ansemia without change of tis- 
rae appears from time to time in the course of cerebral affections, when 
the myocardium is altered either by myocanlitis or by hypertrophy which 
has reached the stage of fatty degeneration. The following is a good illus- 
tntion: 

Obbervjitios LXVl — A woman, siity-four years of age, was seized sud- 
denly, in the beginning of 1877, with palpitations and dyspncea caused by 
myocarditis of a chronic form. The heart was not very large ; no mur- 
mnr. Great disturbance of cardiac rhythm ; pulse feeble ; dyspnoia and 
vertigo on the shghtest exertion. 

Immediately after having gotten off a chair she was seized with mo- 
mentary vertigo, which I recognized by her fixed stare. I saw the mouth 
deviate to the left I asked her to give me her right hand, but she was 
onable, as it was completely paralyzed ; leg in same condition ; sensibility 
very obtuse. Pulse very feeble and irregular. At the end of three-quai^ 
ters of an hour sensation was restored and power of motion began to re- 
turn. When I returned on the following morning power was entirely 
restored. 

This accddeit occurred on April 10th. The arhythmia continued to 
increase, and on July 24th she died in a few hours during an attack of 
apoplexy. 

Some anthoTB have mentioned the occurrence of convulsions after at- 
tacks of vertigo, bat it is probable that they were produced by unemia 
rather than by simple amcmia of the brain. 

T. Cerebral apoplexy occurs frequently in diseases of the heart, partio- 
17 
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ularly in those forms which lead to great hypertrophy. According to the 
most recently accepted theory the increased tension in the vessels is due 
less to the cardiac hypertrophy than to the changes in the vessels from 
endarteritis deformans. 

8. Cerebral softening may result from embolism or thrombosis. 

In a general way it may be said that embolism occurs most frequenilj 
in relatively young subjects, while thrombosis, which presupposes vascukr 
lesions in the brain, is rather a disease of old age. 

Cerebral embolism occurs during the course of endocarditis, from throm* 
bosis in the ventricles or after thromboses of the large arteries. 

While thrombosis has no site of election and may occur m any pert of 
the brain, emboli pass more frequently through the left carotid than the 
right 

Embolism usually gives rise in the brain to white softening, and the 
infarction is surrounded less frequently by a hemorrhagic zone than in 
other organs. If the embolism is the result of an infectious disease, an ab- 
scess will be produced. In other cases it may happen that the tbrombos 
becomes organized and the vessel again becomes permeable (Joffiroy, Mnr- 
ohison, Ogle). 

DiSOBDEBS OF THE SPBGIAL SeNSBS. 

Disturbances of Vision. — The most frequent disturbances of vision 
which occur in the course of diseases of the heart are the circulatory de- 
rangements which are recognizable by the ophthalmoscope. 

Eetinal hypereemia sometimes appears during the course of valvular 
lesions. The arterial circulation is diminished ; the veins appear gorged 
with blood, and dropsy sometimes is made evident by a grayish reflex 
along the vessela These lesions are much more marked the greater the 
intensity of the cyanosis. 

Betinal apoplexies may also occur. According to Sichel, they appear 
generally at the periphery of the retina near the equator of the eye, bnt 
give rise to scarcely any interference with vision. They are found usuallj 
in one eye alone. 

When these hemorrhages are smaU they may disappear or be trans- 
formed into grayish patches and completely absorbed. 

In one case Limbo observed a hemorrhage into the vitreous body. 

The retinal apoplexies often are followed in a little while by hemor- 
rhages into the brain. 

I will refer also to the pulsations in the retinal arteries, which are so 
remarkable in cases of aortic insufficiency. 
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BASEDOW'S DISEASE JANEUHISMAL BEONCHOCBLB). 

I WILL discuss Basedow's diBeese merely in order to conform to general 
usage, for il ie neither a disease of the heart nor is it symptoniBtic of K 
cardiac affection. Stokes has furnished the following detailed description 
of this malady : 

L Under certain circumstances tl»e action of the heart may be perma- 
nently overexcited, the contractions becoming rapid, irregular, and more 
vigorous than usual This condition is accompanied by enlargement of 
the thyroid glaud, exaggerated impulses of the arteries of the neck, and 
increased size of the eyeballs. 

n. This affection is not accompanied by fever or any signs of infiamma- 
tion of the heart 

UL The disease is more common in the female, associated with byBteril^ 
neuralgia, and uterine disturbances. 

IV. It develops at any period after puberty. 

V. It presents periods of exacerbation and remission. 

VL The thyroid enlargement is entirely independent of the causes 
which ordinarily produce endemic goitre. 

Vn. This hypertrophy is accompanied ordinarily by a diastolic pulsa- 
tion. 

VUL This is associated with the ordinary aigns of aneurismal varix. 

IX, The murmur and purring thrill occupy the entire gland or only cer- 
tain parts. They vary in intensity in different parts or according to the 
stage of the disease. 

X. These signs disappear during the last stages, when the gland be- 
comes firmer. 

XL The jugulars and large veins traversing the tumor present various 
murmurs, either while the disease is progressing or even after it has lasted 
for a long time, 

Xn It is possible that the sensation known as globus hystericus is 
due to tlie temporary manifestation of the disease at its onset. 

Xin. The exaggerated pulsation of the arteries in the neck cannot he 
explained either by regurgitation into the heart or by an afflux of blood 
toward the brain. It can be looked upon merely as the proof of a general 
irritation of the arterial system. 
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XIV, Blowing murmurs and a double impulse are often found in the 
i»rotida. 

XV. The enlargement of the ejrebalis ia not accompanied neceBsaril; 
bj a change of vision ; it'does not appear to produce aay tendency to in- 
flammation of the deeper tiasuea of the eye or of the conjunctiva. 

XVL This enlargement variea accutding to the progreuu of the disease. 
It may disappear in great part if not completely. 

X^TL When the disease terminates fatally, the anatomical lesious are 
fount! to consist of dilatation and bj'pertrophy of the heart, increase in the 
cahbre of the inferior thjToid arteries, and dilatation of the jugulars. 

XVUL There are cases iu which an ordinary broncbocele, which has 
existed for a long time, undergoes the influence of the more recent appear- 
ance of an organic or nervous affection of the heart. 

'\t V. The disease apjwars to consist esscutially of a functional affection 
of the heart, which may be followed by organic changes. 

Very little can be added to this exact description by Stokes. The on- 
set of the disease ia gradual ; it begins sometimes with palpitation, some- 
times with exophthalmia, at other times by a general agitation. 

The palpitations are often violent and accompanied by true intermis' 
»ions of the pulse ; aometiuies false iutermissions are produced, if organic 
lieart disease is prcttent 

To these symptoms must be added the nervous disturbances ; the 
jiatieuts ore agitated, their character changes, they become more irri- 
table. 

All the vessels of the thyroid gland are dilated, but Htokes heheves 
that the inferior thyroid arteries are chiefly affected. In one case under 
iny observation, on the contrary, the superior thjrroiil arteries were mainly 
involved. The principal phenomenon consists in a vascular dilatation 
which occurs in paroxysms and produces the pulsations and diastohu 
bruit in the dilated arteries. However, even during the intervals the 
thyroid botly remains larger and firmer than normal Inflammation of 
the intei'stitial connective tissue occurs at a later period. 

Hitherto no lesion has been detected to which we can attribute the 
Euuctional disturbances. Numerous lesions have been found, such as soft- 
ening at the base of the brain, obhteratiuu of tlie central canal of the 
spinal cord, hyperplasia of the connective tissue around the sympathetic, 
induration of the middle and inferior cervical ganglia, etc. But these 
lesions are merely complications of the disease, not its real cause. 

One of the three symptoms which constitute the disease, viz., aneu- 
rismal bronchocele, exophthalmia, cardiac agitation, may bo absent. £x- 
ophthalmia is the symptoiu absent most frequently. 

The course of the disease is not regular ; sometimes it leads to grad- 
ual and progressive exhaustion of the patient, sometimes it ia ti'ansformed 
into another disease. In one cose I observed its metamorphosis into din- 
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betes ; in another, into parenchymatous nephriti& According to Fried- 
reich and Charcot, about three-fourths of the cases end in recoveiy. 

Observation LXYIL — C. S , aged thirty yjears, entered the hospital 

February 10, 1881. Two years ago the patient suffered from acute ar- 
ticular rheumatism, and the palpitations which began at that time ha^e 
increased progressively in severity. Ten months later the thyroid region 
was suddenly enlarged and has remained so. Six weeks ago the eyes b^;an 
to be prominent Upon admission, examination of the heart gave the fol- 
lowing results : the entire praecordial region is elevated at each systole, 
the pulsations being visible in the second, third, and fourth intercostal 
spaces ; a systolic thrill is felt on palpation. The dimensions of the heart 
appear to be normal There are no cardiac murmurs, and the rhythm 
is unchanged. 

In the anterior region of the neck is observed a uniform projection, very 
soft to the touch and presenting systolic pulsations This enlargement is 
bilobed and is adherent to the thyroid cartilai^e. Upon palpation this 
tumor presents a very marked sjn^c thrill, an^d a sy^Uo^S^iBg mur- 
mur is heard over its entire extent This murmur has its greatest inten- 
sity at the right superior angle of the tumor, where the superior thyroid 
artery is felt to be very much enlarged. 

The eyes protrude from the orbits and are incompletely covered by 
the lids ; the pupils react normally ; vision is intact Appetite and diges- 
tion good. The patient is emaciated, and the skin has a waxen pallor. 
He fell into a condition of collapse and died at the end of a week. 

Autopsy, — The thyroid tmnor is formed by hypertrophy of Hie lateral 
k>bes ; it is firm and resisting. No alteration in the larynx or trachea; 
the oesophagus is not compressed. The superior thyroid arteries are as 
large as the external carotid ; the veins present nothing abnormal The 
internal jugulars are dilated ; the other vessels of the neck are normal 
Both recurrent laryngeal nerves are surrounded by the tumor, jparticn- 
larly the right superior tracheal branchea The heart is normal m every 
respect 




NEW GROWTHS AND FARASTTESL 

FlBBOMATA. 

LtiBCSKA ' found a fibroma as large as a hen's egg in the tissue of the left 
Tcntride of a boy six years old AJbere ' found one as large as a grnpe- 
Bced in the anterior wall of the left ventricle. Kollmeier observed ' one 6 
ctm. in length in the auricular septum, and projecting through the mitral 
orifice into the ventricle. The Gazelle dee Htjpitavx of 1872 (No. 101) con- 
fauna the history of a fibrous poU^nis of the septum which projected into 
file sorta and separated the semilunar valves in such a manner as to pro- 
duce insofficieucT. Wagstaffe ' found, in a girl of three months, a fibrous 
tumor as large as a hen's e^, situated within the septum and filling up in 
great part the cavities of the heart 



Calcified and sometimes ossified patches are found occasionally in cer- 
tain part« of the heart near the valves. At other times concretions are 
found in abscesses of the myocardium which have recovered by absorp- 

He«cbl ' found partial calcification of the myocardium in a case of 
Bright'* disease. Lueken ' observed calcification of the anterior papillary 
Bniacle of the tricuspid valre. This concretion, 3 ctm. long and 2 ctm. 
broad, waa buried deeply in the myocardium and prevented the closure of 
the «iiicnlo-ventricular orifice by the valve. -^ 

Tirch. Awh . Bd. vill. 

Ilaa d. Pathol. AdiL. iii., t x.. Fig. 1. 

^broese XeubilduDg jm Heraen, Tireh. AtcIli xstii.. B. S and 4, 
18BI. 

*W. W^itaffe: Fibrons Tumor of the BeftrUTrMU. of Uh PaUi. Sac. sU.. p' t>1 
187L 

'Paaehl: Theilweiae VeTkreidang d. HenmiisoulUnr (0««t bohr. f. pnJil. H«IV 
takd*. xi*., IMl). 

* Loikea : Dte pMhoL >'eablldungeti d. Hyocvdium (bohr. t. nL IMl, sxUL, H. 




DISEASES OP TUB UEABT. 



Apart from fatty degeueration of the myocardium and fatty depoBtt 
upon the heart, only a aiugle case of fatty tumor of the myocardium, quoted 
by AJbere,' is known. 



These cavities usually are nothing more than abscesses or the sit«s of 
paniaitea. 



These tumors are almost olwayB coDgeuituL Virchow * and Bedding- 
hauseu ' have observed some of various aizee. 

Gancebs. 

Cancer is the most frequontly observed neoplasm in the heart. Koeh- 
ler* fouud 6 cases among 0,118 autopsies, Tanchon ' 6 cases among 8,289 
autopsies, Willigk ' 9 cases among 4,547 autopsies. 

Cancer of the heart is usually secondary, pi-opagated from adjacent 
organs, the mediastinum, oesophagus, etc. At other times it results from 
metastasis. Lober ' has seen a cancer of the testicles, bladder, and kidneys 
give rise to a tumor Iq the septum of the right ventricle, and on embolism 
in a branch of the pulmonary artery. 

Bodenheimer ' has collected 4.5 cases of cancer of the heart which were 
distributed as follows: left ventricle, 7 cases; right ventricle, 3 cases; 
right auricle, 2 cases ; the others were situated in the myocardium and 
projected either into the pericardial or cardiac cavities, involving mor« or 
less the orifices and the viilves. 

Epithehal cancer has been observed once by Paget,' after extirpation 
of a tumor of similar character. It was situated at the apex of tha right 
ventricle in the intei-ventricular septum. 

' Albere: Vireh. Arch , Bd i. 
'Virohow: Viroh. Aroh.. Bd. ly., siit. 

■ Reokllnglutaseii : Hyama Cordis (MonntBohr. f. GHburtsk, Bd. xx., 1903). 

• Koehter: TJ«ber Krebs, Stuttgart. 181W. 
' Quoted by Sohroetter, Krankheiteii d. Henena, p. 800. 

• WUilgk : Proger VierteljahraGhrift, 1860. 
' Lobor ; Cnntribntion & l'£(ude des nia1adE<^s du ca-ar IThhee He PBrls, I8TT). 

■ Bodenheimer; Beitr. i, Pathol, d. Krebsuligeu Neublldungen ua Hurxen (Din 
^L iaaug. Berne, IBOG). J 
H • Paget: Surg. Path , voL il., p. 449. I 



NEW GB0WTH3 AND PABASITES. 



Id acute miliaiy tuberculoaiB, tubercular granulation e are found com- 
mooly in all the tiseuea. Tbey occur iu the heart in the form of gray 
granulationH, but may also appear as yellow tubercles. On rare occasions 
we find cheeey moBBea, the result of chronic tuberculosis of adjacent organs. 
Becklinghausen, ' Townaend,' and Waldeyer ' have reported examples. The 
latter writer obserred a tuberculai' masa situated in the right auricle and 
compressing one of the pulmomiry vems. In three other cases the tubercle 
was attached to the wall of the left auricle. In all the others they had 
■isveloped in the iiifundibulum of the pulmonary artery. 



The parasites found in the heart are the trichinie and hydatids. Among 
160 cases in which Davaiue noted echinococci in organs other tlian the 
liver, in 10 they were found in the heart, more frequently in the right ven- 
tricle than in the left. The size of the hydatid varies from the head of a 
{3in to an orange. The cyst develops usually between the fibres of the 
myocarilium, but iii certain cases it develops upon the internal wall and 
projects into the cartliac cavity. They aouietimea are set free and are 
c^arricd into the circulation. Coote ' describes a case in which the cyst ol 
Uie echinococcus developed upon the anterior wall of the left ventricle, and 
xmparted such a volume to the heart that it extended from the right third 
x*ib to the left eighth rib and pushed the lungs backward. 

Oesterlen found that the sac ruptured 6 times among 21 cases. 
^^t Trichinee are found in the myocardium as in all the other muscles 



Clots a 



1 Polyps of the Heart. 



"We will first consider the differential quoHties of ante-mortem and poat- 
luortem clots in the heart. Those formed during the agony, or after death, 
present two varieties, one soft and gelatinous, another with a fibrous elastio 
texture. 

' lUsBklinghMaaea: Tiroh. Argli., Bd. xvL 

t'Townsend: Dub. Journ. Med. Science, I., 1832. 
•Waldeyer: Tuberculoae d, Mjooardium, Virch. Arch., xdcv., 1866. 
*CooWi Hed. Time« and Gai., February, 1B64. Kiffc also Williamson: Eohinooocaus 
Hen u. Lungen, All);. Hed. central Ztg., 74, 18S4. Ch. Kelly : Hydatid Cyat in tUs 
Heart, Trans, of Ibu Path. Soc., XX., p. 140; ISTO. W. Uoiou : Hydatid oF the Heart 
ObiiUiraliag by its Preaaure the Coronary Sinus, Trans, ot Path. Sac. , xxi. , p. 9H ; 1871. 
Peacock : Hydatid Cyst Imt>edded in the Walla of the Heart, Trans, at Path. Soo., 
HIT,, p. 37; 1B73. Goodhart: Cured Iljdnlld Cyst in the Walls of the Heart, Trans, 
of Path. Soc., xxvil,, p. TS; 1670. Brodoiraki: Ein Fall einer Aprelgrussen Echin- 
ococcniblaw in d, rechten Herxksmmenrand, Medicina, Bd. iv. , H. 34 ; 187(1. Met- 
tnbMaMt Biit-AUTcm&hincMo«ana'dMHen«u,-Memerablliea, viiL 
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1, Sometimefl the clots form a soft, blackisli jelly of a homogeneous 
coneistence, wliich catmot give riae to any difficulty in diagnosis. 

2. At other times the dots have a fibrous elastic texture, a firm con- 
sistence, and a wliite or rosy color. They are formed of stratified layers^ 
arranged in a manner which depends upon the position of the cadaver ; 
in the lower parts are found the blood globules, above a more or less thick 
layer of fibrin. The clots contain a large quantity of serum, and are very 
elastic ; they fill the cavities of the heart incompletely and are prolonged 
into the large vessels. 

The clots formed during life have a much firmer consistence, almost 
like that of muscle. Their color varies according to age and to the pro* 
portion of blood globules which tbey contain. They adhere to the walls 
of the heart. 

The recent clot is grayish, semi-transparent, elastic ; the old clot i 
opaque, yellow, and friable. 

In the heart the clots formed during life bear the name of polypoid 
concretions, blood polyps, fibrinous clota. They are of two varieties, one 
autochthonous, the other embolic. 

According to Bouillaud, autochthonous clots are more frequent in the 
right cavities than in the left, and also more frequent In the auricles than 
in the veutricles. This is due to the fact that venous blood preisents a 
greater tendency to coagulation than arterial blood. Legroui, on the con- 
trary, states that the clots are formed particularly in the left ventricle and 
auricle. 

They may be either free or adherent. They adhere either to the valves 
or to the walls of the heart, either in masses or in layers. The centre of 
the moss sometimes breaks down and presents a purulent appearance. 
When present in the shape of layers they may cause adhesion of th« " 
valves to one another. 

These clots are usually single, unless they are very small and scattered 
over the edge of a valve. In such an event they are not larger than a 
millet'Seed. Under other circumstances their volume is variable, and they 
may fill a large part of the cavity in which they are contained. 

They are either free, especially when embolic in their origin, or they 
may have been adherent and then become free, or they may be interlaced 
among the tendons of the columnoe camese. 

The formation of these clots is not explained sufficiently by the sts 
of blood ; they are the result of the exudations of endocarditis. 

The diagnosis of heart clot is almost impossible. When an emboIuB 
is detached and occludes a vessel, the symptoms of sudden obstruction of 
this vessel may sometimes lead us to suspect its origin in the heart. 

When grave symptoms suddenly indicate profound disturbance of the 
cardiac functions, with respiratory distress, estretuo cyanosis or pallor, 
bloody expectoration, coldness of the extremitiee, and teudeacy to syBocfte; ■ 
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when the movements of the heart are disordered, and these symptoms 
are rapidly followed by dropsy, we may suspect the formation of clots in 
the heart. The diagnosis is more certain if we notice at the same time the 
disappearance of a clot in any of the veins, or the symptoms of arterial em- 
bolism. 

Bichardson ' and Oerhardt ' have claimed recently to be able to recog- 
nize by the nature of the dyspnoea whether the thrombus is situated in the 
right or left side of the heart. But the signs which they regard as charac- 
teristic are far from possessing such importance. Cyanosis, disappearance 
of the clot, and pulmonary infarctions they consider characteristic of throm- 
bosis of the right heart ; pallor of the patient and embolism of an artery 
of the brain or limbs, of thrombosis of the left heart. 



' Richardson : Lectare on Fibrinous Deposition in the Heart (Brit. Med. Joum., 
1860 and 1878). 

'Gerhardt: Ueber Blutgerinnnng im linken Herzohre (Wurzburg Med. Ztg., Bd. 
It., p. 150; 18G4.— Ibid., Thrombosis cordis dextri, p. 221 ; 1864). 



CHAPTER XLI. 

ANEUBISHAL TUMORS OF THE THOBAaC AORTA (FALSB AKEURISHa) 

Thb term aneurism refers to a dilatation of the arteries which occupes 
either a part of the contour of the Tessel or its entirety. The latter is known 
as fusiform dilatation, or true aneurism. This is the variety which I have 
described as Hodgson's disease. At other times there is a rupture of the 
vessel with a larger or smaller tumor, and a usually contracted openingi 
known as the neck. This is the sacculated aneurism, the old false anea- 
rism. The old classification has been abandoned, and to-day only three 
varieties are recognized : fusiform aneurism with atheroma (Hodgson's dis- 
ease), sacculated aneurism, and dissecting aneurism, a variety of the for- 
mer. The size of aneurisms varies greatly. Their walls are formed by 
the changed walls of the vessel These changes are almost always the re- 
sult of a chronic inflammation of the internal tunic. 

The inflammatory process consists of thickening of the walls by the 
proliferation of connective tissue, atrophy, fatty degeneration, ulceration 
or calcification of the walls. 

When the aneurismal sac is of large size the three layers of the walk 
are only found in a few places ; sometimes traces of two can alone be dis- 
covered ; finally, in tile most advanced parts of the aneurism, no traces of 
the membranes are visible. The walls are then formed of the adjacent 
organs, connective tiissue, muscles, etc., or even of the integument alona 

In a case in which the aneurism was merely covered by the integument, 
Burkhardt found the following histological condition. The subcutaneous 
cellular and adipose tissue had disappeared almost entirely ; there were 
no blood-vessels in the subcutaneous layer, while the superficial parts of 
the integument were traversed by vessels which were full of blood. In the 
most prominent part the epidermis was converted into an eschar stained 
with blood ; in other places it was replaced by a meshed tissue similar to 
connective tissue, with fibrinous deposits in the lacunse. The sudoriparous 
glands were atrophied but the sebaceous glands were intact. 

The interior of the sac contains stratified clots, the density of which 
increases the more we approach the periphery. 

The sac may become inflamed and thus inflammation may be produced 
which will give the walls greater power of resistance. As a rule the inflam- 
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mstion is odbeBire and gives rise to tbe formation of Sbrinous esudation 
(Broca), but tbe iDfiammatotr process Bometimes terminates In suppura- 
tion. Lebert has twice found pus within the walla. 

Wliat ore the causes of the coagulation of blood in the aneurism? 

As Bruecke has shown, one of the first causes of this coagulation is the 
fact that, the blood is not in contact witL the normal walls of the vessels. 
Every solid foreign body in contact with the blood causes its coagulation, 
and atheromatous and especially calcareous patches upon the walls act in 
the same manner. 

The ancunsmnl sac, by its growth, compresses the thoracic organs with 
which it comes in contact and causes their destruction and absorption ; if 
it comes in contact with hollow organs it ruptures into their cavity. This 
feature will be considered later under the head of prognosis. 

The secondary changes induced by aneurisms are hypertrophy of the 
heart with dilatiition and, consequently, valvular insufficiency, both of tbe 
aortic and mitral valves. Either obliteration or dilatation of the arteries 
may develop as sequehe. 



I 



i OF ANEtraiSMB OF THE TnORA.CIC AoRTA — EXAWNATIOtl OF THE 

SniPTOMs. 



rume/ach'on.— The growth of aortic anenrism pushes before it the tis- 
Bues and elevates the ribs, and the first phenomenon which becomes ap- 
parent is the projection of the ribs. This prominence corresponds to the 
moat projecting part of the tumor toward the exterior. The aneurism, 
destroying the tissues before it, forms a veritable tumor which projects 
between the ribs, or later, through the ribs, when these have been de- 
stroyed. At first the tumor appears aliout at the level of the origin of 
the aneurism, but as it cuhtrges its weight causes it to descend, and it is 
only arrested by the diaphragm. Thus an aneurism of the ascending 
aoi-ta may rest finally upon the liver and project at the level of the third 
and fourth ribs. An aneurism of the lower part of the arch may occupy 
solely the left side of the chest and giv! rise to a tumor, not in the second 
intercostal space but at the levpl of the seventh, eighth, and ninth ribs, as 
we shall show by an illustration later on. 

I'alxation. — Tiie characteristic feature of the aneurism is its pulsation. 
It is evident that the tumor pulsates in all directions, i.e., at each systole 
there is a movement of expansion which resembles more or leas the pulsa- 
tion of the main artery. These expansile movements are much more 
marked in the thorax when the ribs have been eroded and the muscles 
absorbed. 

Pressure upon the veins usually leads to increased size of the super- 
ficial venules, which become varicose. At a lat«r period the skin I 
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flamed and becomes gangrenous and rupture oocura either eztemalfy or 
into an internal cavity or even into the subcutaneous tissua 

In the intervals between the pulsations fluctuation may sometimes be 
detected during diastole. 

The pulsations are so much more marked the more prominent the 
tumor is and th^ thinner its walls. If a graphic trace of the pulsation is 
taken, it will be found that it is delayed so much longer after the impolse 
of the apex the farther removed the orifice of the aneurism is from the 
heart The pulsation sometimes appears to be double when the orifice of 
the aneurism is situated near the valves ; a pulsation then occurs at tiie 
moment of the impulse of the apex, and another one at the closure of the 
valvea At other times the double pulsation is simply the result of osdl- 
lation due to the elasticity of the poucL 

Obseevation LXVLLL Aneurism of the ABcending Aorta ; Aortic Inmitffh 

dency, — G , aged thirty-six years, entered the hospital March 17, 1877. 

The patient had enjoyed good health hitherto ; no rheumatism, syphiliBy 
or alcoholic excesa At the age of fourteen he suffered from parendiyma- 
tous nephritis. 

Four years ago he had a violent fall upon the right side of the chest in 
the mammary region ; the pain disappeared at the end of a few days. 
Two years ago a dull pain began in the right side of the chest, without 
appreciable cause, and radiated into the arms, particularly the ri^t 
These pains were soon associated with very violent palpitations, which in- 
creased under the influence of excitement or effort It soon became im- 
possible to do any hard work, and extreme dyspnoea developed fbrtiiwilh 
when the patient lay upon the leffc side. For almost a year he noticed a 
more marked protrusion of the right thorax at the level of the fourth and 
fifth rib& The voice became muMed, there was difficulty in swallowing, 
and the neuralgic pains increased in severity. 

Condition on Admission, — The patient is pale, like individuals suffering 
from aortic disease ; respiration is rapid, and the dyspnoea is increased on 
the slightest effort The thorax is elevated by pulaitions and a promi- 
nence is visible to the right of the sternum at the level of the third, fourth, 
and fifth ribs, extending to the mammary region. 

If the hand is appUed to the tumor it is raised by the vigorous and 
rhythmical pulsations. Percussion reveals dulness over the entire tumor, 
passing inferiorly into hepatic dulness. Auscultation discloses a double 
blowing murmur, much more marked with. the second sound than with the 
first ; its maximum of intensity lb situated at the level of the third inte^ 
costal space, one centimetre from the right border of the sternum. 

The apex-beat is situated in the sixth intercostal space, outside of the 
mammary line. The size of the heart is increased ; a blowing murmur 
with the second sound is heard at the base of the heart and along the 
aorta. The pulse is bounding and equal on the two sides. 

Apart from these local symptoms the patient presents no thoracic 
disturbancea In addition to the dyspnoea and the painful pulsations^ the 
aneurismal tumor gives lise to symptoms in the vicinity. The sternal 
pain is prolonged into the arms, particularly the right ; the hoarseness of 
the voice and dysphagia are intermittent, and appear at irregular intervab. 
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AH these symptoms render the patient uoable to make the slightest ef- 
fort ; he is scarcely able to walk a few steps in the gardea. 

A Bphj-gmometer enables us to uote that the pulsations of the tumor 
and those of the heart alternate with one another. 

Auscultation enables us to observe a separation between the Hmits of 
the cardiac murmurs and those of the tumor ; the latter present their masi- 
mtun of intensity in the third intercostal space, one centimetre from the 
right border of the sternum. Percussion allows us to affirm that there is 
a tumor of the ascending aorta, which probably presents its point of de- 
parture at the level of its extraperioardial portion. 

According to our examination, the aneuriemal sac, having its apes in 
the second intercostal space and it« base nt the level of the c<mvex surface 
of the liver, occupied the right aide of the aorta, extending over the third, 
fourth, and fifth intercoutol spaces, and communicated with the aorta by an 
orifice very close to the aortic valves. 

This diagnosis was completed by the examination of the heart. The 
apex-beat was situated in the sixth intercostal space, outside of the mam- 
mary hne ; furthermore, the blowing murmur with the second sound and 
the trace of the pulse showed that the increase in the size of the heart was 
due to aortic insufficiency. 

AuBCullaiion. — As a rule, a sacculated aneurism of the aorta gives rise 
to two murmurs which are iisuaUy blowing in character. Of the two mur- 
murs, the first is the most constant ; the second is sometimes absent, and it 
may happen that there is none at all. When the murmurs are present 
they are generally very rough and more or less prolonged, but they ter- 
minate very abruptly. 

Their location depends upon the site of the aneurism. It is character- 
istic of them that they are situated outside of the ordinary positions of 
pathological heart miu-murs. They are rarely heard over one spot alone. 
As a rule, they cover an ellipsoid surface which indicates very well the di- 
rection of the blood entering the sac at each systole. In such coses the 
maximum of the murmur is heard at the end of the elhpse which is nearest 
to the orifice of communication with the vessel. It is evident that the 
mode of propagation and the diffusion of the murmur depend on the con- 
dition of the clots in the sac, its walls, and the greater or less conducting 
powers of the intervening organs. 

"With re^ird to the period at which the murmurs are produced, there is 
no doubt concerning the first sound, which corresponds to the cardiac sys- 
tole, consequently to arterial diastole. With regard to the second sound, 
it is very difficult to determine whether it corresponds to the second period 
of the impulse during s^'stole, or to the cardiac diastole. I am strongly 
inclined to believe that it is produced at the latter period. 

The timbre of the murmur depends undoubtedly on the narrowness 
and rigidity of the orifice, and upon the rugosities which may be present. 
There is much more chance of finding a second murmur if the first one is 
very rough and vibrating, and if a distinct purring thrill is perceptible. 
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It may be said, therefore, that the first sound is produced by the en- 
trance of blood into the sac, by a rigid and rough orifice of medium size, 
and that it will be absent if the orifice is very large and destitute of resist- 
ance. It may also be said that the second sound is produced by the exit 
of blood from the sac, and that it is necessary to its production that the 
orifice be vibrating and the sac possess a certain amount of elasticity, either 
in itself or on account of the organs which it compresses. 

The transmission of these abnormal sounds outside of the sites of their 
production depends upon the conducting power of the adjacent organs. 
In such cases the bones are good conductors, and for this reason the Ter- 
tebral column very often transmits the sounds. 

We must now consider the effects of the aneurism upon the pulse. 

T/te Piihe in Aneurigm of the Thoracic Aorta.^Anearism of the aorta 
modifies the pulse in various ways. If it is situated near the origin of the 
innominate artery-, a difference will be observed between the two pulses. 
The pulse on the side of the aneurism is commonly smaller than that on 
the opposite side, but sometimes the reverse holds true. F. Franck ' ob- 
served the latter condition in two patients, and he esphuns the increased 
amplitude of the radial pulse on the affected side by the vasomotor paraly- 
sis of the vessels of this limb. Marey,' on tlie other hand, thinks that it 
is due to the wave furnished by the aneurism at the moment of reflux 
— a dicrotic wave which may be larger than that observed in the normal 
condition. 

Franck has pointed out another characteristic which is much more 
important, because more constant ; this is the retardation of the pulse on 
the side of the aneurism. This delay is indicated very clearly by Marey's 
polygraph. If core ia taken to register the traces of the apex of the heart 
and the two pulses at the same time, it will be found that the retardation 
of the pulse on the affected side may amount to from five to seven liun- 
dredthe of a second. Franck's discovery is verj' useful in locating the exact 
situation of the aneurism. 

Marey has found also that, in the sphygraographic traces of the pulse of 
patients suffering from aortic aneurism, the imdulations produced by the 
respiratory movements are much more marked than in the normal con- 
dition. 



' F. Franck : Rei^licrch^B cliniques ei exp^rimentnlm sur Is valear compart del 
slgnea foiirnia p&r IVxamun du ponU radial dnni lea an^vrjumeB dii trona brrtchlo- 
ciiphkliquea de I'aorte et d« I'ul^re ftoufl-clarieru (Joura. de TAnat. et de la Phjiiol., 
xiv., Mareet Avrit, 1B78). 

' Harny : La circulation du iaiig ^ I'etat plijsiologique et dans lea maladieB. p. 941. 
1881. 



i 



^^^^^^^^nnvstsH All 

^^r Effects Prodttced 



tHAL TUUOBS OF THS THORACIC AOBTA. 373 



Effects Prodttced bi Aosno AnEuaisHs dkik AwACBitT Oboans. 

In proportion as the aneurism enlarges, it pushes before it the adjacent 
organs ; these undergo a sort of absorption, while the sac itself may be sub- 
jected to an infiammatorj' or gangrenous process, and discharge its contents 
into the tissues or cavity of the adjacent organ, or even rupture externally. 

The situation of the origin of the aneurism detenuinea which organs 
will be compressed. In like manner, the character of the disorders pro- 
duced by this compression or rupture will serve as a point of depEurture 
for the diagnosis of the situation of the orifice of communication. 

At the level of the origin of the aorta, the aneurism may press upon 
Uie heart itself and niptui'e into its cavities. Thus rapture has been ob- 
served into each of the cavities of the heai-t. 

Aneurisms which are situated a little higher, between the origin of the 
aorta and the aortic sinus, may compress the pulmonary artery and open 
into this vesseL Crisp has observed four cases, Laveran has observed one. 

When the aneui-ism compresses the ptUmonary artery, secondary phthi- 
sis follovrs as in cases of primary stenosis of this vesseL 

The aneurisms which develop between the origin and sinus of the aorta 
may project into the pericardium, and as they are not supported by other 
organs, they often rupture before they attain large dimensions. Death is 
usually rapid from the distention of the pericardium, the blood in this 
cavity compressing the heart and arresting its action. Tlie patients gener- 
ally tiie in less than an hour. Rupture into the pericardial cavity may be 
produced also by aneurisms of the descending aorta, particularly by dis- 
secting aneurisms. Csses of this kind have been reported recently by 
fienault,' Cktmil and Martin,' MacBride,* etc. 

A little higher, at the level of the sinus of the aorta, the aneurism first 
displaces and compresses the superior vena cava ; it may even be obHterated, 
as I have observed in two instances. The aneuiiam then attacks the pleura 
and presses outward, then downward, until it rests upon the diaphragm, 
as in the case reported above, and in which the autopsy proved the entire 
accuracy of the diaguosis. 

Stokes relates that Dr. Mayne observed and diagnosed a case of rupture 
of an aortic aneurism into the superior vena cava. Apart from the inter- 
ference with the venous circulation, a remarkable sign was noted, viz., a 
humming bruit analogous to that heard in arterio-venoiis aneurisms. This 
bruit was situated at the level of the insertion of the right second cartilage. 
The autopsy revealed a button-hole opening, with sharp and irregular 
edges, into the vena cava. 

' Benault: Union mM., December 3, 1873, p. 859. 
'Cornllet Martin: 8oc- de Biol.. Miy 16, 1874. 
' MMBride : GlaM{ow Med. Jouru., February, 1873. 



An analogous caae woa observed by Cbabond ; ' in this cose on aneu- 
rism of the aorta commimicatetl with the mnoniinate vein. 

It often happens that these aneurisms, or others situat«d farther from 
the heart, rupture into the pleural cavity. Cases have been reported ra- 
centlj by Coyne,' Be8mer,'McCall Andersou,' Coupland.' 

Aneurisms situated u httle farther from the heart come in contact with 
and compress the arterial vessels. This affects the pulse, either on anoonnt 
tjf compreBsion of the vessel or vasomotor paralysis. The aneurism may 
also compress the innominate vein or the other veins of the medinstinon. 
This gives rise to more or less localized cedema, and varicose veins appear 
on the surface of the chest. 

When situated still more remotely, the aneurism comes in contact vitb 
the trachea and may then give rise to various symptoms. 

At first, if the aneurism is a good conductor of Boimd, it trauBmits the 
tracheal bruits to the spinal column, nud then we hear, at the upper part of 
the back over the spine, a prolonged, blowing expiratory murmur, which 
Trousseau had noticed in his clinicB, and which I have had the opportunity 
of observing on two or three occasions. I have made mention of tliis phe- 
nomenon in tliscussiug Hodgson's disease. 

If the aneurism compresses the trachea, it first produces stenoaia of this 
organ with dyspncea, bronchial respiration, etc. ; then it may open by small 
fissures, whereupon repeated sin all hsemoptyses are observed. But, on the 
contrary, if the opening is large, a foudroyant hemorrhage occurs which 
may either appear externally or fill the air-passages. 

At other times the laryngeal nerves are compressed or destroyed. In 
these coses the compression may affect either one or both recurrent nerves, 
but it is not suiprising that the left recuiTent should be affected most trC' 
quently, since this nerve posses under the arch of the aorta while the right 
nerve passes under the right subclavian artery. 

In a case under my observation I observed with the laryngoscope the 
paralysia of the left vocal cazii 



Observation LXK. Aneurism of the End of the Arch of the Aorta at Ike 

Origin of the Descending Aorta. — M. B ,aged forty -three years, entered 

the hospital January 26, 1878, suffering from aneurismal dilatation of the 
heart and descending aorta. The disease began three years ago, January 1, 
1875 ; the patient, on waking, found that he could not move his left arm which 
was bent under the head ; the forearm was cold. Ke entered the hospital 
at that time, when aneeathesia of the skin was found, and contracture of 
the fingers when he attempted to make a muscular effort. These aymp- 

' CLftbond : L70D mfdical, p. 478. 1ST3. 

'Coyne ; Mouppment midicBl, lii, October 13, 1872, p. 141. 

■J. Beaniert Bull dv la Soc uiat,, p. 383. 1B73. 

' HoCbII AnderBon : Gitisgow Med. Joum.. Novembar, 1819. I 

'Cowplsnd; Path. Boo,, Lanoet, February, 1873. 
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touts improvetl veiy rapidly, and the patieut left the hospital at the end of 
ten dajs. HoweTer, he could not resume work imtil the eud of eighteen 
months, and even then the power of the limb was not re-stored entirely, 

At the end of two years a fresh pai-alysis supervened ; he suddenly be- 
came aphonic and remained ao for three months. At the end of this time 
the voice returned, but its character had changed ; it had become mora 
shrill and often became hoarse. About the same time tiie patient was 
seized with a slight dry. frequent cough, but without dyspntea. 

Some time afterward new symptoms appeared, viz., difficulty in swal- 
lowing solids, which was often followed by nausea and vomiting. About 
t«Q months before admission to the hospital he began to complain of 
dyspncea. During the past six weeks he 1ms experienced acute pains in 
the right side, then in the left shoulder. Three weeks before admission 
he suffered from a phlegmonous angina, which terminated in an abscess 
of the left tonsil 

Present condition : The patient is pale and emaciated ; the left radial 
pulse is entirely absent, nor could pulsations be felt in tlie left axillary or 
subclavian. Two finger's breadths above the clavicle pulsations were no- 
ticed, which were evidently produced by a transverse and sinuoxis arterial 
branch, that could be followed to the edge of the trapezius. 

The apes of the heart could not be found on palpation ; upon auscul- 
tation it was found in the fifth intercostal space, 10 ctm. from tlie median 
line. 

A systoUo elevation, synchronous with the right radial pulse, was ob- 
served, upon careful examination, in the left second intercostal space, 3 or 
4 ctm. from the sternum. Expansile movements were not veiy evident. 

Auscultation revealed a very loud systoUc blowing murmur, with its 
Tnnrimiim of intensity in the left second intercostal space, vei-y near the 
stemiun. This murmur extends, on the left, to S ctm. from the left bor- 
der of the sternum, and on the right, to 1 ctm. beyond the right border 
of the bone. Above, it is propagated into the left first intercostal space, 
as far as the sternal insertion of the stemo-mastoid ; below, it is lost in the 
left third intercostal space. 

At the apex is heard a soft systolic muimur, separated from the upper 
foyer by a space of 4 ctm., in which the two murmurs are feebly audible. 

Upper border of hver corresponds to insertion of right sixth costal car- 
tilage ; the border of right auricle corresponds to edge of stemmn. 

The cardiac dulness continues above into the second intercostal space ; 
on the left, to 8 ctm. from the edge of the sternum ; on the right, to tho 
edge of this bone. 

A shght prolongation of the bruit is heai-d in fbe ai-terJal vessels of the 
neck. Posteriorly a very rough syatohc mummr is heard along the spine, 
from the first dorsal vertebra to the middle of the doi-sal region ; the max- 
imum of its intensity corresponds to the first three dorsal vertebrae. Ex- 
amination of the lungs shows very feeble respiration thi'oughout the entire 
left lung. 

Diagnosis. — The most important point is the presence of a pulsating 
tumor, the maximum of expansion being in the left second intercostal 
space, outside of the pulmonary artery. 

The pulsations of this tumor are synchronous witli the pulse. The 
tumor is therefore an aneurism of the ai-ch of the aorta. Its situation, to 
the left of the sternum. leads us to believe that it springs from the de- 
scending portion of the arch. On the left side, the lung is pushed to 7 
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ctm. beyond the Btenium. The orifice of commimtcatioii of the sac with 
the aorta appears to be situated immediately below the origin of the sub- 
cUvian. The carotid is oormal, and we may attribute to a lesion of the 
origin of the left subclavian the following phenomena : 

1. The complete or almost complete absence of arterial pulsatione from 
the subclavian artery to the radial ; 2, the ready muscular exhaustion ; 
3, the spasms. The left recurrent nerve appears to be involved, thus ac- 
counting for the aphonia. Examination with the laiyngoscope ahows in- 
complete paralysis of the left vocal cord. 

October 3, 1878.^ — The pulsations of the tumor are more noticeable to 
the patient ; the dyephagia has increased and the patient states that the 
food is arrested at the level of the first portion of the etemum. Acupunct- 
ure of the sac was resorted to three times, the patient feeling greaUy im- 
proved thereby. The dyspnoea notably diminished, the deglutition of 
fluids and sohds was efi'ected more readily. Toward the end of January, 
1879, acupuncture was again performed, the needles being introduced 
with great difficulty. The patient, feeling better, then left the hospital. 

Upon inquirj', I found that he bad resimied his work, but that a montb 
later he sank into a very serious condition, and died in a few daj-s. 

In a cose observed by G. Johnaon,' in which the left recurrent and |nieu- 
mo-gastric nerves alone were compressed, the right recurrent being intact, 
all the muscles of the larynx were found atrophied. The laryngoscope had 
shown paralysis of both vocal cords ; aphonia and dyspnoea were present. 
There was also compression of the oesophagus with dysphagia. Tracheo- 
tomy was performed, and although this reheved the patient, he died two 
days later. 

In other cases, Stokes has observed laryngeal spasm as the result of U> 
ritation of the pneimiogastrics, and these are the only cases in which 
tracheotomy is proper. 

Compi-ession of the bronchi may lead to other phenomena, for exam- 
ple, dilatation behind the obstruction by the accumulation of the products 
of secretion. Desplats' has reported a case of this kind in which death 
was due to a foudroyont luemoptysis, and the bronchi were found dis- 
tended and filled with pus. 

An extremely important point is the occurrence of phthisis secondary 
to aneurisms of the aorta, a relation which has been well established by 
Hanot. ' 

Stokes said : ' " Of all the general morbid conditions which acoompany 
aneurism of the aorta, pulmonary phthisis is the most c-ommon." And he 
adds: "In these cases, the phthisis often presents equivocal, irregular 
symptoms, and its course is slowly progreBsive." 

' 0. JobDwn : The Lancet, December 7, 1873, tnd Jtantij 4, 1873. 

'DeKplats: naion H£d., Angiut 36. 1879. 

* Huiot: Da rapport entre rau^TTTBrne de la orosK de I'ftorte et la pnenmonl* 

' Stohea : Traits des Maladies du Cceor et de I'Aorte, p. SDO. Translated bj Senae. 
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The foUowing tatle, illustrating this connection, has been collated by 



Chiy's Hospital 27 nortic aneurisms, : 

Fuller 7 

Pathological Society ... 25 

BoHtmsky 108 

Crisp 8 

Crisp 32 

Green 12 

Walflhe 14 

233 17 

Hanot's observationB tend more strongly in the same direction. la 
certain cases he has found that the phtliisis is the result of compression of 
the pulmonary artery, again confirming the statement mode by me con- 
cerning stenosis of this vessel. In other cases, he admits Haberahon's 
theory that the phthisis is the result of compression of the pneumogastric 
nerve. This theorj- has been accepted by Uerard and Comil, Bucquoy. 
Tulpian, Rejnaud. 

The cesophagus is often compressed by aneurisms, and the patients then 
sofler from dysphagia. Catheterization of the (esophagus may enable us 
to recognize the presence of a tiunor. Bupture of the aneurism into the 
(Bfiophagus has been observed on several occasions, 

tieudet has reported several cases in which the (esophagus, although 
not compressed, presented ulcerations and gangrenous patches. Hanot 
belifivfis — and I accept his theory^that these ulcerations, and even the 
gangrene, may be the result of trophic disturbances produced by irritation 
of the pneumogastric nerves by the aneurismal tumor. 

Compression, or rather irritation of the pneumogastrics, like division of 
these nerves, nil! then give rise to nutritive disturbances of the laryns, 
hings, and cesophagus. Hanot thinks that certain forms of pericarditis 
are also due to the same cause. 

The bones must be numbered among those organs which may be oom- 
preesed, irritated, and particularly eroded. Sometimes the ribs are ab- 
sorbed over a certain area, leaving only a soft tumor ; sometimes the 
spinal column is eroded. The vertebno then become painful on pressure or 
during motion ; then the irritation may extend to the spinal meninges 
and the cord, or compression of the cord is made manifest by paralysis. 
The aneurism may open into the spinal canal. 

Certain aneurisms of the descending portion of the arch merely push 
back the left lung, involve no important organ, and cause disturbance by 
their volume alone. In such cases expansile pulsations are perceptible, 
but no blovring murmur. This occurred in a patient under my observar 
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tion, in whom the autopsy revealed an enormous aneimmn with a large 
opening, starting from the thoracic part of the descending aorta. The 
following is the histoiy of this case : 

Observatios LXX. Aneurism of the De^-ending Aorta. — D , aged 

fiftj-sw yeai'B, has been complaining for eighteen montlis. 

On Uie left side of the heart is found a »i)hencal or ovoitl tumor, the 
inner portion resting on the sjiinal column, the upper border extending 
to the aerenth doi-sal spinous process. The lower border extends to the 
first lumbar vertebriE. The spinal colunm is curved to the right at the 
level of the sixth, seventh, and eighth dorsal vertebrffi ; above the tumor is 
a shght cun'atnre in the opposite dii-ection. 

"Ilie tumor, which begins internally and posteriorly at the spine, occu- 
pies the entire posterior thoracic wall, the hiterat thoracic wail, and ele- 
vates the ribs onterioriy. It presents veiy erideut expansile pulsations. 
The left ninth, tenth, eleventh, and twelfth ribs are not recognizable near 
the ppine, and they have probably been eroded in this situation. 

Percussion shows dmneas posteriorly over the entire extent of the 
tumor. The latei-ol jKirtion is eXuo dull, but its upper pftrt is curved, and 
presents a resonant i>ortiou, indicating that the lung is interposed between 
the tumor and cheat-wall. Auscultation shows complete silenee [xiste- 
riorly, except that a (Ustant murmui- is heard in the inferior and internal 
part 

Anteriorly the ribs aie not very much deformed, but there is an eleva- 
tion en masse of the lower part of the left side of the thorax. There is a 
violent impulse on the left border of the xiphoid cartilage. No blowing; 
murmur is heard in any situation. 



Th 
of the 



i following is a recapitulation of the signs of aueuiisma of the arch 
lorta : 

1. A tmuor in some part of the thorax. 

2. Purring thrill outside of the heart. 

3. Ex|)ansile pulsation. 

4. Dulness on percussion. 

5. Difficulty in reducing the tumor, with pain and threateuings of 
angina pectoris. 

fi. Upon auscultation, one or two murmurs outside of the localities of 
cardiac mui-murs. 

7. Bad general conilition, emaciation, and loss of energy. 

S, Signs of iiritation or even of compression and erosion of adjacent 
organs ; interference with circulation in the vena cava and other venous 
trunks ; irritation or compression of the pericai-dium, pleura, laryngeal 
and pneumogastric nerves, trachea, bronchi, eesophagus, etc 

9. Difference in the radial pulses, and particularly delay in the pulsa 

10. Cardiac cachexia. 
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Z>ilTEB£imAL DiAOSOsia or AoRTio AsEORisas, akb some Diseases which 
MAY Siiu'L-iTE Them. 

When a patient presents nil the signs mentioneil above, the diagnoeiB 
is readily established, but such cases are rarely observed. There are a 
munber of possible causes of error. 

PulfiBttons may be due to various causes : 

1. To Hodgson's disease, i.e., to a true aneurism ; this mistake would 
not possess much importance. 

2. The pulsations may be conmiunicated by the aorta to a sohd tumor, 
particularly to a corciuoma. But this tumor is generally a poor conduc- 
tor of sound, and is ordinarily mlent on auscultation. 

The opposite mistake may also be made, and an aneurism regarded as 
a cancerous or glandular tumor. This is due to the fact that sufficiently 
careful search has not been made for the pulsations and the murmurs on 
auscultation. 

The course of an aneurism is generally slow ; it is accompanied by an 
increase in the h}iiertrophy of the heart, which has usually preceded the 
aneurism, and has developed at the same time as the other vascular lesions, 
except in traumatic cases. 

Aneurisms often terminate by a perforation, and then death usually 
occurs suddenly, within twenty to forty minutes. But if the perforation 
is very minute, small hemorrhages sometimes continue for a long time, 
indeed, they liave been obserred for several years. 

Nothing is more difficult to establish than the prognosis of aortic an- 
eurism. Stokes has well expressed himself in the following manner ; 
'■ Given an aneurism, it is impossible to foretell in what direction it will 
grow, the duration of the life of the patient, or the character of the final 
^mptome. It cannot even be affirmed that death will be the result of the 
aneuris^i, as it is sometimes caused by an acute or chronic disease of an 
entirely different nature, especially if judicious treatment has arrested the 
progress of the aneurismal affection. In patients who do not present any 
disease of the heart, and in whom the aneurism does not compress any 
important organ, such as the trachea or oesophagus, death may take place 
in several waj-s (if the sac does not rupture). The patient may succumb 
to the effects of the compression exercised by the aneurism upon the sur- 
rounding parts ; he may be worn out, so to speak, by the pain, deprivation 
of sleep, and an inflammatoiy fever. He may be carried off by some in- 
terouirent acute disease, pneumonia, cholei-a, typhoid fever, phthisis, pul- 
monary gangrene, or a cerebral afl'ectiou." 
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Anecrisu of the Pdlmonabt Artery. 

Aneurism in this situation is very rare, as tbe pulmonary artery ia 
ficarcely ever subject to chronic endarteritis. Among 915 cases of anetir- 
iem, Crisp found only 4 of the pulmonary artery. Goldbeck ' collated 20 
cases in his inaugural theds. 

These aneuriBnm are situated usually upon the trunk of tbe TesseL 
We do not refer now to those which form in the interior of tbe lung^ and 
constitute one of the phenomena of pulmonary phthisis. 

Aneurisms of tbe trunk of the pulmonary artery are usually small, from 
the size of the head of a pin to that of a hen'a egg. When the tumor at- 
tains a certain size, it projects into the left second intercostal space, and 
nuses tbe left second cartilage. In Lebert's ' case the tumor projected 
even into tbe first intercoHtal space. Feeble expansile movements have 
been noticed in the second intercostal space, sometimes even in the first ; 
Dowse also detected a diastolic thrill.' Very extensive dulnesa has some- 
times been noted ; auscultation reveals a loud systolic murmur, with thrill 
(Dowse). Iiebert heard a double murmur in tbe left second intercostal 
space, and a diastolic murmur in the right second space. 

These aneurisms usually rupture into the pericardium. Tbey may be 
complicated by other cardiac lesions and lead gradually to cardiac ca- 



Observation LXXI. — A laundress, aged thirty-seven years ; disease be- 
gan with acute articular rheumatism seven months previously. 

She presented oedema of the lower limbs, ascites and jugular reflux. 
Dulness in the left second and even the first intercostal spaces, with pulsa- 
tion. Auscultation shows a systolic murmur at the apex of the heart. In 
tbe left second space the murmur was systolic and diastolic ; in the same 
space, on the right side, it was diaatohc in character. Tbe patient sank 
into a condition of collapse and died. 

The pulmonary artery was opberical and contained clots ; ths valTea 
presented vegetations. The pulmonary artery hod a circumference of 110 
mm., tbe aorta 70 mm. (Lebert). 

Aheutusus of the Cobokahi Artebt. 

Aneuriflms of the coronary artery are found in young subjecta They 
are usually multiple ; from three to twenty have been found in one indi- 
vidual 

There is usually no arterial sclerosis but endocarditis of the left 
ventricle. These aneurisms, which are associated with aneurisms of the 
cerebral arteries, are probably due to emboUam. 

> Goldbeck : DiEsert. inaug. Oieasen, 1806, 

'Lebert; Berl. Kliii. Woch., 20, p. 373, 1876. 

' Dowse : Brit. M«d. Joam., December G, 1874, p. 710. 
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Quincke ' found twenty in a young girl, varying in size from the head 
of a pin to a bean. The patient suffered from on old mitral affection, 
with a relapse characterized by fresh vegetations upon the valves. The 
aneurisma were either fusiform or sacculated, and were situated upon the 
branches of the third or fourth order. AH contained clots, though the 
Teasels were still permeable. The coronarj- arteries were dilated at their 
origin, but not sclerotic. This observation gives a good idea of what 
has been found by others in such cases. 

The aneurisma are generally superficial and rupture either into the 
tissue or into the cavity of the pericardium, more rarely into the myocar- 
dium. Aran lias observed rupture into the ventricle. 

The symptoms are merely those of hsemopericardium and terminate 
rapidly in death. 

Observations of this variety of aneurism are rare and we may add the 
following to those which have been quoted above : Peacock (iloT^hli/ Jour- 
nal, March, 1849) ; Lombard (Oaz. Mfdicaie, in.. 644) ; Richard [BidUUn 
de la SocUte Analontique, xxi., 40) ; J. V. Ogle (" St George's Hosp. Kep.," 
1867, p, 285) ; Feignaux (Journ. de Bru^Ues, January, 1859, p. 30) ; 
Crisp (" Trans, of the Path. Soc.," xxil, p. 106, 1871 ; " SL Bartholomew's 
Hosp. Rep.," vii, p. 147, 1871). 

I>lfi£AaS OF THB He4BT IN THE FaTUS — CoXOEiaTAL DiSE&SSS OF TBS 
THE 7<ETAL HZABT. 

At the beginning^ of the evolution of the embryon, the circulatory ap- 
paiatos is represented by a few cells. Some of these are soon colored and 
constitute the blood-globules ; others arrange themselves in parallel series 
md are the first rudiments of the circulatory passages. Still others begin 
to contract and give rise to a movement which does not cease with life. 

The development of the heart may be divided into three stages, vix., 
the vitelline, allantoic, and pulmonary. 

In man, the cardiac cavity becomes curved and the first pulsations ap- 
pear toward the fifteenth day. The heart, which is straight in the be- 
ginning, soon becomes curved like the letter S. The upper part furnishes 
the two aortic arches; the lower part receives the omphalo-mesenteric 

The heart soon divides into three cavities ; the upper one, which fur- 
nishei) the aortic arches, becomes the bulb of the aorta ; the lower one, 
vUcfa receives the omphalo-mesenteric veins, becomes the auriole, and the 
middle one the ventricle. 

' Qoincke : KranUieiteii der Oefaesse, p. 419. 
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During the second or allBotoic stage, a septum forma which divides the 
ventricle into two. Then the two uuriclea heeome diatiiict ; the auriculo- 
ventricular orifices are mapped out, and a »eptum appears in the aortic 
truiik, dividing it into the aorta and pulmonaiy artery. 

At the moment when the auricular cavitj' is divided into two, the vena 
cava, which is still single, is provided, at its entrance into the auricle, with 
two valves. The one on the left side is the valve of the foramen ovale, that 
on the right side is the Eustachian valve. These two valves form an arch 
which passes on to meet an tu'ch proceeding From the posterior wall. The 
space between the two arches forms the foramen ovale. 

Ai a later period, when the vena cava has divided into the superior and 
inferior branches, the Eustachian valve is arranged in such a manner as to 
conduct into the foramen ovale the blood which comes from the inferior 
vena cava, while the blood from the superior vena cava is directed toward 
the same orifice hy a projection known as the tubercle of Lower. 

When the septum forms in the aortic bulb and divides it into the aorta 
and pulmonary- artery, one portion remains in itfi original condition and 
allows communication between the two vesaels. This opening, which per- 
sists into extiu-uterine life, is known as the arterial canal or canal of 
BotallL 

At birth the placental circulation is replaced by the pulmonary 
oirculation. 

Tee Forks of Conqenital Lesions or Tm; Heabt. 



ISOLATED PERSISTENCE OF THE FOBAHEN OVALE. 

At the lower and inner portion of the auricular septum in the adult is 
a depression known as the fossa ovale, which marks the site at which, in 
the fcetus, is situated the foramen ovale. Tliis depi'ession is continuous 
below and posteriorly with the inferior vena cava, thus indicating the way 
followed by the blood in passing from the inferior vena cava almost 
directly into the left aiiricle. 

In front of and above the fossa ovale is found a muscular projectioii with 
its concavity posteriorly and inferiorly. This is the valve of Vieussetts, 
which is continuous below with the Eustacliiau valve and, in its develop- 
ment, gradually closes the foramen ovale. These two arches, crossed hke 
a pair of scissors, often allow the passage of the handle of a scalpel, which 
con thus penetrate from the right into the left ventricle. In these cases, 
there is a communication between the right and left aides of the heart from 
an anatomical point of view, but, at the moment of auricular systole, the 
two half-rings ai'e apphed to one another, aud close the opening, so that 
there is no admisturo of the arterial and venous blood. 

But this complete development of the tn-o valves does not exist in aS 
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VeobjectB, and it is often found (perhaps more frequently in f enmleB than in 

males) that a elit or orifice of commuuication between the auricles persieta. 
Sometimes this is very small, but in certain cases it iiermits the introduc- 
tion of the little dnger. 

As a rule, these- ^ices of conformation produce no distjirbance. It is 
not until a later period, if this sort of auricular insufliciency has fatigued 
the heart like mitral in»ufiSciency, that the organ, being in a condition 
of asystole may give rise to cyanosis, as in acquired diseases of the heart 
aSecttDg the venous orifices. 

In certain cases the diagnosis may be suspected. Two years ago 1 saw 
a httle girl suSering from palpitation and hy{>ertrophy of the heart, in 
whom the beginning of asystole was indicated by cedema and venous staaes, 
and a soft, deep blowing systolic mm-mur was present to the right of the 
sternum, in the second intercostal space. This was due probably to a per- 
sistence of the foramen ovale, but I merely present thia as an hypothesis, 
as I have lost sight of the patient 



z Duct 



i AaTERioaos. 



I 



It is a mistake to regard as pathological the persistence of the ductus 
arteriosus in the new-born. The anatomo-pathological investigations of 
Sillard ' show that the canal is not obliterated, as a rule, until two weeks 
alter Urth. In truth, the canal may not close until three weeks or a month 
after delivery. 



Tbble Bhotaing the Period of Closure of Che Canal. 







BirUi I 19 I BiUard. 

2 to 7 days 100 ! BiUard. 

8 days 20 I Billord. 

10 to 20 days 21 Briere. 



Partly 

cloaiMi. 

PeroenUige, 



It is evident from this table that the permeability of the canal becomes 
zarer aa we approach the twentieth day. 

The persistence of the ductus arteriosus after the first month is path- 
ological, and other vices of conformation usually ore found associated 
rithit. 



■ BiUard : Trkitd das m&kdlm des eofanta DouTsau-ngB, p. CT3. 
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When the persistence of the ductus is the sole lesion, life way be pro- 
longed, as is shown by the following table : 

Case reported by Sanders ij months. 

" Alm&gro ' 19 years. 

Bemutz' 23 '■ 

Babington ' 82 " 

" " Duroziez' 48 " 

Luys* 52 " 

In these six cases, despite the admixture of the two kinds of blood for 
the lower limbs, while the upper limbs received only arterial blood, no 
disproportion was observed between the upper and lower extremities. 

There were no very marked cardiac dieturbanoes in these patients, but 
peculiar respiratory disorders were noted. It must be remarked that the 
blood which reached the lungs was less abundant at each pulaatioii and 
more venous, 

In the first months of life the cardiac disturbances in all these patients 
have been slight. The infant observed by Sanders presented no cyanoBia 
and but slight cardiac h>-pertrophy. In all the patients who have survived 
for a long time considerable hypertrophy has been found, as in inau£ciency 
of the pulmonary valves. 

The peculiar respiratory disturbance is very noticeable in these patients. 
It begins at the end of the second or third year, and is particularly well 
marked after exertion or crying. At the slightest movement the patients 
are seized with sufTocation, with a violet discoloration of the integument. 
But despite the constant admixture of the arterial and venous blood, cyan- 
osis is not constant ; it occurs in paroxysms and then disappears. In the 
case observed by Duroziez, cyanosis was not produced until the occurrence 
of the final ^mptoms attended with asystole. 

Auscultation has revealed blowing murmurs in these cases, but they 
have not been well defined. In two cases there was no blowing murmur ; 
Sanders' patient presented a systoHc blowing murmur ; in the cases of Al- 
magro and Bemutz there were two blowing murmurs, but it must not be 
forgotten that the aorta was narrowed in both. 

The course of this disease is the same as that of organic affections of 
the heart, characterized by insufficiency of the auriculo-ventricular orifices. 
The lesion is probably due to relative narrowness of the ascending or de- 
scending aorta 

' Almngro : Th^ de PariB, 1803. 
•Bemuti: Aroli.de»Kd.,«i.,p. 451. 1849. 
' B&bington : London Med. Gu., Mm/, 1847. 
■ Doroiiet i Soo. de bioL, 1862. 
* Liajt: Bull, de la Soc. ui»t., Jnin, 1866. 
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Anzurisii of the Abtebial Cakai. 



The procesa of obliteration of the arterial canal is effected by the buc- 
oesaive organizatioii of stratified clots ; and if the two ends of the canal are 
retracted more than the middle, it thus aseumes the appearance of au aneu- 
rism. This haa been observed by Billard and Thore.' In a case seen by 
Laellich,' in an infant two weeks old, the aneurism measured 15 mm. in 
diameter, was filled with clots, and opened 3 ctm. farther down iu the de- 
scending aorta. 



CoNOEffrr.u. AFFWrnoKS or the Rioht Heart. 

OF THE PULMOSAKT ABTERT WTTH CXOarUB OF THE FOtlAMBX 



^^B. eat 

^V The following is the history of a case reported by d'Heilly.' The affec- 
^■non in this instance must be considered as probably congenital, in view of 
the irregular development of the patient : 

OasEHVATios LXXIL— M. X , aged twenty-one years, entered the 

hospital September 1, 18G3 ; ilied on October 15th. Never had any serioua 
iUDess ; since infancy has sufl'ered from shortness of breath and palpitations ; 
caught cold very easily in the winter. Three years ago he bad several at- 
tacks of spitting of blood and epistaxis. For three months past the dy8j>- 
Boea and palpitations increased. 

Condition on admission : aged look, emaciation of onus and olioat, 
contrasting vnth increased size of lower parts ; face ootigestcd but not cyan* 
otic Very marked dyspnceo, frequent palpitations, slight cuuglL Ob- 
scure sound on percussion over the upper two-thirds of cht'st pustvriorly, 
complete dulness inferiorly. Auscultation of chest aliows feeble remiirn' 
tory murmur mingled with fine, moist rales ; complete siloiiw posteriori; 
and inferiorly. 

Marked prominence of the pnecordial region ; irregular and very vii». 
lent pulsations felt upon appl;)'ing the hand. Percussion showH ooiinider- 
able hypertrophy. A verj- feeble double blowing tnuriiuir is L«anl at lh« 
base of the heart, but not ver\- distinctly : the murmur diMapl>eari at a iWa- 
taace from the base. Feeble radial pulse. Percussion of tuv liver tthow* 
DO increase in volume ; evidences of fluid in the abdomen : uriue iHUttaiun 
a considerable amount of albumen. 

Aft«r numerous ^temations of improvement an<I rt^IanM, the {mtiniit 
WBB seized with a sj-ncopal attack and died on Octol>er intli. 

AiUopgi/. — The pericardium occupies a cousiilembU' portion of tlie tho- 
rax; it is distended by an enormous amount of fluid, pushing lutck tha 
lungs, which crepitate slightly and are oedematous, iSome onKle tulwrclei 
at me apex of the right lung. SUght amount of fluid in pleural oavitiea. 

' Thore: De ran^TrjsiDe du can>l artirtel. Arch. I)«ii. di' MM, inFVO 
■Lnellicfa: Ar«li. d. HeiUnmde, 18T0. 

' D'Heilly: Des obliUratians et rSlr6oiHaementa Gonyeiiltaiii .Ik rnitilrii iiiiliiiiitiatrv. 
Tb^M de Pui>, 1864. 
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The auriculo-venixiciilar orificea are normal : aortic orifice slightly nar- 
rowed. The heart is conHiderably hypertropbied, the right ventricle being 
i-elatively thicker than the left and very much dilated. 

The orifice of the pulmonary art«ry is occupied by a horizontal dia- 
phragm having the shape of a spherical cap, the concavity being directed 
toward the ventricle, the convexity toward the lumen of the vesseL 

The ai-tery meaeuree 67 mm. in circumference. Its lower surface is 
smootli and regular ; the upper surface presents three diverging projec- 
tions, the traces of the separation of the valves. In the centre of the dia- 
phragm is an opening 4 mm. in diameter. This orifice is covered by a sort 
of circular rim which projecis into the cavity of the vessel The upper sur- 
face of this operculum, apart from the divei-ging projections, is perfectly 
smooth. 

The pulmonary artery, above its orifice, presents the normal dimensionFk 

The inner surfiice of the heart presents no traces of inflamniatioQ and 
the septa are intact. The venje cavte axe large and manifestly dilated. 

This observation furnishes the following data : 

1. The lesion of the pulmonary artery is isolated. 

2. Closure of the foramen ovale. 

3. Absence of cyanosis until the end of life. 

4. A double blowing murmur at the origin of the pulmonary arterj-, 
indicating both stenosis and insufficiency. 

5. Life lasted twenty-one years. 

6. Death from syncope. 

7. The presence of crude tubercles at the apex of the lungs. 



These cases are more frequent than the preceding, and Ulke them' are 
undoubtedly developed during the last period of iiitrHi-uterine hfe. 

In these cases the stenosis is situated geiierall\' iit the origin of the pul- 
monary arteiy and is caused by adhesion of the viJves. This gives riae to 
a convex septum projecting toward the lumen of the artery and perforated 
in the centre by a rounded opening, so that stenosis and insufficiency are 
tdmost always present at the same time. The calibre of the arter>- may be 
normal The intundibulum is usually small, and the right ventricle is the 
Beat of concentric hj-pertrophy with thickening of the walls and consider- 
able diminution of its cavity. The auricle retains its normal lUmensionB 
and communicates more or less freely with the right auricle through the 
open foramen ovale. 

This condition is compatible with life, as in the following case reported 
by Bertin, in which the patient hved to the age of fifty-seven years : 

Observatkin LXXIII. — M. V- has presented a pecuhar appearance 

since early childhood. As soon as she engaged in iiny work her color changed 
to a violet-red ; respiration was always obstructed. At the age of forty-seven 
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H she ceased menHtruating and began to complain of iialpitations mth 
psoate pain in the pnecortUal region. She often Imd to rest while walking ; 
the lips and face became bluish even while walking slowly ; had severe at- 
tacks of epiatasia July 1, 1821 (she was then fifty-seven years of age), she 
<nmplained of a species of spasm in the left hand and foot. She soon no- 
ticed a great difficulty in the movements of these limbs ; soon after motion 
and sensation were lost ou this side but consciousness was retained. 

On the third day after this attack she entered the hospital and pre- 
sented the following eyin]itom8 : face of a violet-red color, eyes prominent 
and briUiant, lips bluish, i-espiration obstructed ; pulse small, readily com- 
pressed in left arm but hanl and strong in right arm ; complete loss of 
motion and sensation in limbs of left side. During the night the paralyzed 
limbs were seized with convulsions, accompanied by greater difficulty of 
respiration. The Ups assumed a rose color ; the cardiac impulses wei-e 
tumultuous. Consciousness not lost during the attack ; symptoms sub- 
sided almost entirely in the morning. A number of milder attacks oc- 
curred from July 5th to 12th. July 12th patient suddenly lost conscious- 
ness, the pupils dilated, respuntion was more and more obstructed, and 
the paralysis extended to all parts of tlie body. The symptoms gradually 
grew worse, and death occurred towai'd noon. 

AtUopKi/. — An abscess was found in the anterior portion of the right 
cerebral hemisphere. The heart was extremely large. Tlie right auricle 
was very thick and contained several ounces of blood ; the fossa ovale was 
very deep ; the foramen ovale was open, about four lines wide, and per- 
mitted communication between the auricles. The right aiuiculo-ventricu- 
lar orihce was narrow ; the capacity of this ventricle was httle larger than 
that of a pigeon's egg ; its walls varied from 11 to 16 lines in thickness. 
The valves were small, but their chordie tendinee large. At its origin from 
the right ventricle the pulmonary artery presented a horisiontal septum, 
convex toward the arteiy, concave toward the ventricle ; it was perforated 
in the centre by a circular opening Hi lines in diameter. Three small 
folds were apparent upon its convexity, but no trace of its separation into 
three valves could be detected. Above this septum the artery offered no 
peculiarity. The left auricle had the usual dimensions. The left ven- 
tricle, the capacity of which was much greater than usual, had very thick 
walls. The ductus arteriosus was small and entirely obliterated. (Bertin, 
in "Becherches Anatomiques snr I'Enc^phale," by Laliemand, IL, p, 7.) 

The question arises, with regard to this and the preceding forms of 
disease, whether the pulmonary st«nosis was really congenital or developed 
shortly after birth, Kussmaul states that the stenosis may be regarded as 
congenital under the following circumstances i 

1. 'When death occurs soon after birth, 

2. When cyanosis appears early, and the symptoms of pidmonary sten- 
osis are observed soon after birth. 

3. When the foramen ovale remains open, and especially when the 
ductus arteriosus remains permeable. 

i. When the patent foramen ovale is very wide. 

5. When the stenosis of the pulmonary artery is produced by an evi- 
dent vice of conformation. 

6. When the pulmonary arteiy is uanow and its walla very thin. 
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7. When the right ventricie is very email and contracted on itself. 

The Bj-mploins and course of this affectiou are the same as those of ac- 
quired pultaonaiy Bte'uosie, which have been described above. It tenui- 
nates frequently in pulmonary phthisis, though this is not necessanly fatal. 

3. BTENOSU OF THE DtFUNDIBCTLUH OF THE FCLUONABT ABTBHY WITH INOOU- 
PLETE DEVELOPMENT OF THE VENTRICDIAB SEPTUM AND OOKMUSIOATIOH BE- 
TWEEN THE TWO \-ESTHICLES. 

In these cases the stenosis may aSect the base of the infimdibulum, 
and the latter, being thus aepEirated from the right ventricle, appears to 
form a small supplementary Tcntricle, The pulmonary artery, which 
receires little blood, is not well developed, and its valves often present 
vices of conformation, so that, for example, only two valves are present. 
The walls of the artery are thin, often looking more like a vein. 

Below the obstruction, on the contrary, the right ventricle is hyper- 
trophied. The foramen ovale is not always open. 

Stenosis of the iufundibulum ia usually the result of intra -uterine myo- 
carditis, and closely resembles what I have previously described as pne- 
arterial pulmonary stenosis. Cases of this kind ore reported by Peacock ' 
and Oldham.* 

Kussmaul ' believes that this form of stenosis may be due to a sort of hy- 
pertrophy of one or more muscular bundles at the base of the infundibulum. 



C STENOSIS OF THE FCLUONAB? ABTERS, OB EVXH OOMPLKTE OOCLC- 
SION OF Tms ORIFICE WITH PEBSISTENCE OF OOHmWICATIOK BETWKEK TBK 

VENTBICLE8. 

This is by far the most frequent of congenital affections of the heart 
It would not be difficult to collate more than a hundred observations. 

This affection, which is produced during the first three months of intra- 
uterine life, often remains stationary after its development, and if the in- 
flammatory process ceases it may become stationary and be compatible 
with very long life. 

Among €4 cases of congenital stenosis with pateno; of the ventrioulat^ 
septum. Kussmaul has noted the following duration of life : 

From to 1 year 8 caaea. 

" 1 to 5 years 14 " 

" 6 to 10 " 19 " 

" 10 to 20 " U " 

" 20 to 30 " 9 " 

' Peuook : Beport of the ProoaediiigB of tha Ptrthologlokt Society of London, 1S17-4S. 
'Lebert-Sahroetler: Asgeborene Henknnkhelten, p. T46. 1879. 

'Eusemiiul: UebemnijeboTeiieEDgea.Verachltissd, LnngenuterieDbahn. ZoitKbr. 
UllKd., Leipzig, 1868, 
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Iq complete or almost complete oblitemtion of the Teasel the duration 
F life is di miniah etl, as 13 shonn by the foUowing table of 2-t cases, also 
collated bj* Kuasmaol : 
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From to 6 months 10 casee. 

" 6 months to 1 year . 4 '■ 

" 1 to 5 jeara 6 " 

" 6tol0 '• S " 

To 21 " lease. 

To37 " ,.„, 1 '■ 

AsiTOMlCil, IiESIOUS. 



The pulmonary artery is narrowed. ; its calibre may be reduced to lliat 
of a goose-quill or crow-quill, and indeed the ateuoBis mar progress to com- 
plete oblitemtion. The walls of the vessel ore usually thinned and resem- 
ble the walls of veins. 

When the stenosis is not marked the valves may be found normal in 
nomber and development. However, on arrest of develo]iment ia often 
observed, two valves being present instead of three. 

As a general thing the valvea are adherent at one part of their edge 
and free in the inner portiou. They thus form a sort of cone, or rather 
cupola, with the convexity directed toward the ai-tery. 

If the valvea are free in their centre they form a uarrowod oriflpe which 
diminishes the amount of blood ptkusing through !t iu a givi*ii time* ; hut 
they may then close without insufficiency. But it often lutppeiu that th« 
valves have been inflamed and their edges thickened ami luduratwl thtift 
forming a sort of diaphragm pierced by a more or Icaa narrow opeiuuj;, 
and giving rise to stenosis and insufficiency. Finally the valvea may l>« 
very rough and even calcified. 

If the obliteration of the orifice is almost complete th» artery mi«,v Im 
obhterated almost entirely and converted into a aiiiiplc [Wi'uiwtble atiiuul, 
sometimes even into a strand which ib impermoablt) m far an the i^tw 
cation. 

The condition of the heart varies. Sonietimea it iu ativphlekl, aom^- 
times enlarged : at other times one aide of the heart in dilated, Ihti otliuT 
thickened and contracted. When the heart is opeiuwl it w uftMt (ouuil 
that the stenosis is not confined to the orifice hut afl'eota lh» iiifiindibuUiiii, 
and the muscular fibres of the latter have bticu found lucit'iUMHl iu him iu 
such cases. The tricuspid valve ia often otuuiuci and tlili^kinitHl, a (uxtof 
that endocarditis is frequently the primaiy leainu 1 at ntlii^r tiuipa tlin 
valve is imperfectly formed or even nulimentary. Th« rlnlit niirlcld ia al- 
most always enlarged ami its walla tliickeiied. 

The left ventricle is usually smaller and thinner than the ri(;ht, but the 
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opposite condition is observed occiwionidJy, pEirticularly in cases of atresia 
or almost complete obliteration. Tbe aoi-ta is genei-ally dilated and issuea 
from one or the other ventricle, very often from both. It always retains 
the normal position with reference to the pulmonary artery. 

The perforation of the septum is situated constantly at the base, \.e^ 
near the aortic orifice. It is often lai-ge enough to allow the passage of 
the little finger, but sometimes will merely admit a stylet. Its edges are 
more or less roughened. Tbe remainder of the septum is often muscalBj, 
but it is BometimeB reduced to the endocardium. 

The foramen ovale remains patent in three-fourths of the cases. The 
size of the opening varies extremely, and at times it is so large that there 
is, so to speak, no inter-auricular septum. 

The ductus arteriosus is usually closed, but Seller found it permeable 
in an individual twenty-three years of age. When this canal is absent it is 
replaced by a remarkable development of the bronchial arteries. 

The separation of the aorta and pulmonai-y artery is always complete^ 
and the auricles are always separated from the ventricles by a septum, 
«ven when the ventricles are not completely developed. The pulmonary 
arteiy always takes its origin from tbe right ventricle, while the aorta starts 
either from the left ventricle, from both ventricles, or somedmee even from 
the right ventricle. 



StMPTOUB AMD DUOKOSIB. 

The disturbances caused by this anomaly begin so much earUer the 
more marked the lesion. Thus, in cases of atresia or complete obliteratioD 
the circulatory and respiratory disturbances begin at birth. 

When the stenosis is less marked the symptoms appear at a later 
period. In Landouzy'« case they did not begin until the fifth year. "We 
have seen that they may begin at a much later period, when the stenosia 
is not accompanied by perforation of the septum. 

As a rule, the first sj-mptom which atrikee the observer ia cyanosis or 
bluish and livid discoloration of the integument This form of cyanosis 
persists, unlike that observed in asphyxia of the new-bom, which disap- 
pears when respiratory efforts are made. It is especially marked upon the 
lips, cheeks, nose, ears, hands and feet, and the genitals, and increases after 
movement, particularly after crying. The respirations are often short, 
and may be so interfered with as to lead to suffocation. The skin is cold 
and covered with perspiration. Under these circumstances the child may 
remain asphyxiated and die in collapse. 

The patient may surxive if the lesion is less advanced and be is not 
carried off by an acute affection. 

Those who survive are usuaUy apathetic ; they avoid movements which 
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e their aspliysia, and remain voluntarily in betl. Morgagiti Baw a 
young girl who had remained in bed until Bhe was sLxt«en years of age. 

The bluish color of the face is accompanied by a sort of pufiinees, with 
prominence of the eyea, and often injection of the conjunctivie. The mu- 
cous membranes are also cyanotic, the gums are hvid and bleed readily, 
the tongue is lai-ge and cold. The veins are turgescent, particularly in the 
upper parts of the body. The t«mperature of the body is lowered several 
degrees, and the children often complain of a sensation of coiti However, 
tbe temperature rises as high when they are affected by febrile diseases 
OS it does in other children (Uchroetter). 

Does the cyanosis depend solely on the stenosis of the i)ulmonary ar- 
tery? In my opinion it does not, for in the cases of pulmonary stenosis 
under my observation cyanosis was not present. Nor does it depend on 
the mixture of venous and arterial blood, since cases have been observed 
in which a communication existed between the two sides of the heart 
without the occurrence of cyauosis. At the present tune the opinion of 
Louis ' and Cruveilhier is more geuei-ally accepted, viz., that the cyanosis is 
due, as in all cai'diac diseases, to deficient oxygenation on account of sta- 
sis, and consequently that it is favored by every obstacle to circulation, 
the passive obstructions on the one haml and the feebleness of contrac- 

ri of the heart on the other band. 
Palpation often discloses a puiTing thriU. 
Auscultation almost always reveals a peculiar blowing murmur. It ia 
atuated in tbe middle of the cardiac region, and is scarcely heard over the 
orifice of the pulmonary artery. It does not occupy the site of any of 
the valvular niurmui-a, but is a substernal median murmur at the level of the 
insertion of the third costal cartilages. According to Roger it is propSr 
gated ei^ually in all directions ; F^r^ol has found that it is prolonged more 
particularly in the tUrectiou of the apex of the heart 

The muiTuur begins and ends with systole, covering the first sound and 
the period of lesser silence ; it is loud, rough, and very vibrating. 

The patient complains almost constantly of dyspncea, and sufifers very 
often from palpitation ivith a tendency to hpothymia and syncope. He is 
very much subject to bronchitis, which is apt to be attended with asphyxia 

The pulse is variable, sometimes normal, sometimes rapid. Clubbed 
fingers are often observed in these cases. The development of the children 
is usually below tbe average. 

Apart from bronchitis, the patients are predisposed to other diseases, 
viz., enlargement of the hver and spleen, albuminuria, and dropsy. But 
the most important comphcation is tuherculoBis. Lebert ' especially has 

' Louis : Arch. Gia. de Mid., 1833. 

'Lebert: Uebvr d. Einfluse d. Stcnoee dea ContiB arterioaiu, des OsUom pnlmonals 
D. d. PolmODal ArterJB auf EntalBhung von Tuberouloee., BerL klin. WBchi., 23, 1807. 
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insisted upon the frequent coincidence of stenosis of the pulmonary arteiy 
and tuberculosis. He shows that this complication has been observed 
much more frequently since attention has been called to its occurrence. 
From 1815 to 1844 it was observed 5 times in 52 cases ; from 1845 to 
1864, 11 times in 38 casea My own investigations corroborate the fre- 
quency of secondary tuberculosis in this disease. 

It must be admitted that pulmonary stenosis, whether congenital or 
acquired, predisposes strongly to phthisia This fact is so much the more 
remarkable since phthisis is rare as a complication of aortic stenosis in 
particular, and of organic affections of the heart in general, and since Boki- 
tansky thought there was an antagonism between phthisis and cyanosi& 

The phthisis which complicates pulmonary stenosis is slow in its 
course; it is a cheesy pneumonia with successive exacerbationa Now, 
the latter disease, as it generally occurs, is much more frequent on the 
right side than the left, or, at least, the right lung is involved more seri- 
ously. On the other hand, both lungs were affected in the sixteen cases 
reported by me of phthisis secondary to stenosis of the pulmonaiy arteiy. 

I am confirmed in the opinion that both lungs are equally exposed, bj 
the fact that in Yilligk's case, in which the stenosis affected only the right 
branch of the pulmonary artery, both lungs were affected by phthisis, to- 
gether with the larynx and intestines. 

The manner in which phthisis is produced in such cases has not been 
ascertained, though numerous hypotheses have been proposed. 

Endocarditis of the Right Heart — Insufficiency of the Tricuspid Valve. 

Very few cases of this lesion have been observed ; Ebstein ^ and Bold- 
tansky ' have reported examples, and a third has been observed by Frol 
Peter. 

Observation LXXIV. Foetal Endocarditis, Diagnosed before Birth by the 
Recognition of a Blomng Murmur urith the First Sound; Death of the ChUd 
during Delivery ; Autopsy ; Endocarditis of the Bight Heart causing Tricuqnd 
Insufficiency; Enormous Cardiac Hypertrophy, affecting Chiefly the Bight 

Cavities, — J , seventeen years of age, entered the maternity v^ards at 

the end of January, 1880 ; has never had rheumatism. She became preg- 
nant in May, 1879. Auscultation showed the double pulsations of the foetal 
heart a little to the right of the median line, and four finger breadths below 
the umbilicus. But instead of the regular tic-tac, a loud, rough, blowing 
murmui' was heard, followed almost immediately by a dry click like the 
normal second sound ; then followed an appreciable silence. This was re- 
peated about 130 times a minute. The sounds could be followed along an 
oblique line leading from the imibUicus to the left iliac fossa ; then they 



* Ebstein : Verhandl. d. Schw. Gesellsch. f. vaterlaend. Cultur, February 16, 1866. 
' Rokitaiisky : Die Defecte der Scheidewaude des Herzens, Pathol. -Anat. Abhand- 
lung, Vienna, 1875. 
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disappeared with the fcetal pulsations themselvee. Upon passing n httle 
to the right of this region, toward the mediiin hne, merely the very loiid 
blowing murmur was heard ; this disappeared a few centimetres furtjjer 
on. 

I thought at first that I hod to deal with the umbilicAl souflle of Naegele, 
which 18 sometimes produced by compression of the funis between the fte- 
tus and uterine walls. But this was excluded by the limitation of the mur- 
mur to the region of the cardiac pulsations of the ftetus, the impossibility 
of detecting the latter indepeudeutly of the bi-uit, and the absence of any 
uterine contractions capable of producing compression of the filnia. I then 
made a diagnosis of endocarditis, or rather of a lesion of an oriUce. 

Labor progressed normally, and the patient was dehvered of a well- 
formed, still-born boy, who had evidently tlied during the last stage of 
labor. 

At the autopsy, it was found that all the fcetal organs were healthy 
with the exception of the heart, which appeared to fiU almost the entire 
thorax. It is almost 8[}herical in shape, and is especially remarkable 
by the predominance of the right half over the left. The valves of the left 
heart and pulmonary artery are healthy, but the free edge of the tricuspid 
Talve is thickened and covered with small vegetations. 

Its upper surface is roughened. The shortened and thickened chordre 
tendineie keep the valve apphed to the ventricular walls ; in a word, there 
is considerable tricuspid insutSciency. The right ventricle is dilated, and 
its walls much thicker than those of the left. The following table ^ows 
the measurements of the heart compared with those of a child of the same 
weight, who died at the age of five weeks. 

(Eadooniltla ot richc Unit). CUM at B wmIu. 

Weight of heort 2i) grma. IB grou, 

Tertickl diameter .... 45 mm. 32 nun. 

TnnBvenw diamuter of base of ventricles 40 " 35 " 

ThlcknesBof walls of right ventricle (i " 3 " 

Thickness of walls u( left venUiclo 4 " 4 " 

This hj-pertrophy must have been produced very rapidly, as the en- 
docarditis eridenUy ha*l develijped after the closure of the septum. (Obser- 
" >n reported by Dr. H. Barth, Interne to the Hospital.) 
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Corvisart and Meckel have observed slight malformations of the aorta, 
but these are very rare. Tliey are found in cases in which the pulmonary 
artery is narrowed and the ventricular septum incomplete. The lesion 
often is prolonged fai- into the aorta. The blood then passes through the 
persistent aortic arches to enter the orteiies of tlie body. If the septum 
is complete, the foramen ovale is open, and the blixnl which oirivea from 
tlte pulmonary veins passes into the right ventricle and thence into the 
lungs, and, on the other hand, passes through the ductus arteriosus into 
the aorta. 

This ledon is always the result of endocarditis with myocarditJB. It 
produces such disturbance of circulatioii that extra-ut«rine life is very 
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short. However, Corvisart and Meckel have seen such patieuts who sur- 
vived to the age of twelve, fourteen, and even thirty years. 

Stenosis of the Mitral Orifice. 

Stenosis and obliteration of this orifice are extremely rare ; in these 
cases the foramen ovale remains widely open. The interventricular sep- 
timi is almost entirely absent, or is, at leasts very incomplete. 

Transposition of the Arterial Truneb. 

In certain cases the aorta arises from the right ventricle, and the pul- 
monary artery from the left ventricle. In these cases the foramen ovale 
remains open, the interventricular septum is incomplete, and the two kinds 
of blood are mingled together. The pulmonary and general circulation 
are not separate, and the blood arriving from the veins in part passes di- 
rectly into the arteries without going through the lungs. In the same way 
the blood which has come from the lungs partly returns through them 
without having passed into the general circulation. 

Nevertheless, life is possible under such conditions, and Peacock ob- 
served a i>atient who lived to the age of thirty-two years. 

Transposition of the Venous Trunks. 

In these cases the persistence of the foramen ovale permits thei admix- 
ture of arterial and venous blood and partly repairs the anomaly of deveU 
opmeni Individuals have been known to live for a long time under such 
condition& 



TREATMENT. 

CHAPTER XLU. 

THH CHIEF DRUGS WHICH ACT UPOS THE UAHDIAC MOVEMENTS. 

MODEKATORS OF THK HEABT. 



Pathogenetic Effect. — I. Effect upon Oie DigeaHve Tract. — In therapeutic 
doses, the powder of tlie leavea often cauBes tinorexia and a feeling of 
weight is the stomach and, in somewhat larger quantity, nausea and vomit- 
ing. In toxic doses emesis is the rule ; in small doses, constipation is pro- 
duced ; in large doses, diarrhceo. 

This effect upon the digestive tract is less marked with the infusion, 
still leas with the tincture. It is probably due to a direct irritatiDg action 
upon the mucous membrane, as these symptoms are produced especially 
when the preparation has been introduced by the mouth. However, in- 
tolerance also occurs when digitahs is introduced into the subcutaneous 
tissue or into the veins, thus tending to show that the drug is elinainated 
by the stomach. 

2. Effect upon the Circulatory Organs. Modification of the Freqxieiicij of 
the PuUe. — When digitalis is given in moderate doses and progressively to 
a young and healthy individual, the frequency of the pidse is always re- 
duced, but this result is not observed untU the second or third day of its 
administration. The pulse may thus be reduue<I to 00, 50, or even 40, per 
minute, without interfering with the indiWdual's health. If the adminis- 
tration of the drug is discontinued, either suddenly or gradually, the dim- 
inution in the rapidity of the pulse is found to continue two days later ; 
then it gradually retui-ns to the normal It must l>e added that the rbytbni 
of the pulse remains intact and there are no intermissions. W)ieit given in 
loxie doses, digitalis changes the rhythm and produces intcrmissiona. In sucli 
cases the pulse is not alone slow, but u-regidar and intermittent, and this 
intermittence is to a ccitain extent periodical (once in about four or even 
three beats). 
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Some obserrerB state tliat the iliminution in the frequency of the poise 
is [>receded hy acceleratlou. I have sometimes observed this phenotnenott 
vrhen the drug was given in therapeutic doses, but I haTc asked myself 
whether it was not due to the excitement always produced in patients by 
A careful exaiuinalion, I have never observed it in cases of poisoning. 

3. Effei-l upon the Tensitm of the I'idte. — If digitalis is given in amaU 
or very moderate doses to a healthy subject, the pulse appears to retain its 
force and fulnesa. But if larger doses, sufficient to produce diminution in 
the rapidity of the potse, are given to patients miffering from febrile offec- 
tions, diminution in the strength of the pulse is observed. This phenom- 
enon is still more marked if the dose administered has produced toxic 
e&ecta. The pulse then becomes feeble and irregular, and aphygmographic 
traces show that the tension is much diminished, particularly on the second, 
third, and fourth days of the administration of the drug. 

i. Effect upon Ihe Heart. — If some digitaline ia dropped npon a bog's 
heart, the ventricle is seen to contract immediately at the point touched. 
But as the contact of digitaline is very irritating, the solution of digitaline 
should be injected subcutaneousty, as far as possble from the heart. The 
heart is then arrested in systole, before ^-oluntary motion, sensation, and 
the other functions have been affected. Under these conditions it is found 
that the contraction of the frog's heart begina at the apex, wbexeaa. in the 
normal condition, it pn^reeses from the base to the apex. King has ob- 
served the same phenomenon upon digitalized rabbits, and he has remained 
that the conbraction of the apes precedes that of the base by three to four 
hundredths of a second. After appearing at the apex, the muscular con- 
traction shows itself in isolated places, which soon unite to form a sort of 
peristaltic movement When once contracted the ventricle remains a oer- 
tun length of time in this condition. At the next systole of the auiidefl 
it does not badge, and only moves ou the occurrence of the second aaiicu- 
lar ^slote. Thus the ventricle has only one srstole to two of the aoiicle. 
A httle later, the ventricular contntrction does not respond to the auricular 
^stole, but the ventricle remains contracted while the auricles are dis- 
tended. 

But the question arises. Does digitatis act primarily on the heart or 
on the cardiac nerves ? Traube. basing his views upon numerous experi- 
ments on dogs, thinks that digitalis acts primarily upon the nerve-centres, 
first upon the medulla oblongala, thai upon the pneumogastric nerves. A 
seooud theory plaoea the primaiy action of digitalis in the peripheral ex- 
tzwuitiea of tho cardiac nema and the intracardiac ganglia. But accord- 
ing to the moat phraaible tbaoiy, digitriia acta direetly on the cardiac 
mnaelB^ Hue mw is uplrald not ahMM bnr ttqwrimenta on anin^als, but 
alio by Uw fart Uiat digitalis producM an alt«atioa of cardiac rhythm as 
««U aa a diminution in the frequency of the pulse, and it U well known 
tbat th« riiytbui i» one ^JlHMH^lAa of the myocardium. 
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5. Eff'ect on the I'aso-Motor Nerves. — Legroiis reports that aft^r the ftJ- 

tministTRtion of 1 ctgr. ot digitaline to a rabbit, the central artery of the ear 
became filiform, and he conclutles that digitalis acta first upon the sympa- 
thetic. Vulpian opposes this theory, and has shown that the drug has no 
influence on the lymph heart of the frog. 

6. E^ecl upon the Spinal Cord and AViiea, — In moderate doses, digi- 
talis produces merely ringing in the eai's, alight giddiness, yawning, and 
insomnia. In toxic doses, it produces an atrocious headache, vertigo, de- 
lirium, and an acute pain along the spine. Refles action does not appear to 
be influenced even by toxic doses. 

7. Ji^'ect upon Striaieil Muscles. — Animals that are poisoned by digitalis 
suffer from weakness, prostration, sometimes from spasmodic tremor, Vul- 
pian and Gourvat have shown that frogs, in whom 1 to 3 milligr. of digi- 
taline have been injected, lose muscular contractility directly, and that this 

I cannot be attributed to an-est of tlie heart or an alteration of the motor 
nerves. TUia is proven by the fact that frogs whose heart has been ar- 
rested, or the motor nerves paralyzed by curare, maintain the muscles in- 
tact for a very long time, while the same frogs, if poisoned with digitaUs, 
promptly lose their muscular contractility. 
8. Eff^ecC upon Temperaltire. — The temperature is lowered as the periph- 
eral circulation is reduced. In a case of poisoning, I found that the tem- 
perature fell below 36°, while the pulse was scarcely perceptible, slow and 
intermittent. 

9. ^ect Jipon Seapiralion. — When the dose of digitalis is moderate, 
respiration is very slightly affected, being merely slightly slowed. When 
toxic doses are given, the respirations ore accelerated, particularly in 

Kumals, toward the end. 
10. Effect upon Nutrition.— Mier digitalis has been administered for a 
rt time, the appetite disappears, and vomiting and diarrhtea occur. 
j.uese phenomena, joined to the contraction of the vesselB, gives the pa- 
tient the appearance of an individual who is suffering from cholera. 

11. Effect upon the Urinanj Secretion. — The antidropsical effect of 
digitalis upon patients suffering from dropsy vrill be discussed at a later 
period. But in healthy individuals, to whom toxic doses of digitalis have 
been administered, considerable lUminution and even suppression of urine 
are often obsened. 

12. Effect on the FisiuU Apparatus. — This influence becomes appreciable 
only after the admiuistratiou of toxic doses. According to Stannius and 
Hervii-ux, dilatation of the pupil is one of the first signs of intolerance. 
At the same time {here is disturbance of vision which may advance to com- 
plete blindnesa The eyes are injected and prominent, the pupils remain 
dilated and immovable, 

13. Effect on the Genital Or'jans. — Digitahs produces contraction of the 
uterine capillaries and, apart from its slowness of action, is as powerful an 
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hemoBtatio as ei^ot in arreatrng liemorrlmges of the menopause and those 
due to fibroid tumors. 



\-EBATBraE, 

Pathogenetic Effectb. — Veratrine is a drastic purgative and also act* 
upon the uei'\'0UB system and the muscles, partieuloi'l; the cardiac muHcle. 

When admiiii»tere(l to dogs, after haviug produced its draetic actiou, 
the animals fall into a condition of prostration, marked by notable slowneaa 
of circulation and diminution of sensibilit}'. At a later period tettmic cou- 
vulaiona develop and the animal dies of asphyxia. 

The effects of veratrine in the human species vaiy greatly according to 
the dose. In some, 3 to 4 milligr- are sufficient to produce intolenmce ; 
at other times I have given 20, and even 30, milligr. without effect. 

Intolerance is shown by a feeling of heat in the stomsrch, soon followed 
by a burning sensation which is often accompanied by nausea and vomit- 
ing ; then colic occurs, and finally diarrLaea, which is often bloody. 

Formication in the limbs soon develops, the pulse becomes infrequent 
and u-regular, the temperature is lowered and the pupils dilated, and the 
patient finally sinks into collapse. 

Bezold found, upon taking traces of the muscular contractions in frogs 
to whom veratrine had been administei-ed, that the beg^ning of the con- 
traction is normal, but that the second period, during which the muscle 
returns to its fonner condition, is exceedingly long. This conihtion is not 
one of tetanus, nor is it the result of nervous action. For, if the frog ia 
previously ciu-arized and the muscle thus separated physiologically from 
the ner\'ous sj'stem, the same effect upon the muscular fibre is produced. 
In loi-ger doses, the muscle is paralyzed. 

^Vhen veratrine is apphed directly to the heart, it produces the same 
effects as upon the other striated muscles, but death of the heart does not 
occur until two or three hours after Hfe has ceased in the rest of the 
organism. 

The following consideration is important from a therapeutica] point of 
view. Can we hope to obtain a condition of increased contractility of 
the heart without the production of distressing symptoms? We are hin- 
dered usually by the intolerance of the digestive canal, as the patitmt 
suffers from colic, dianhoen, and even vomiting. Gi-eat hopes were based 
on tlio employment of veratrine in acute articular rheumatism, in which it 
was expected that the pains and fever would be reUeved thereby ; but this 
plan of treatment was soou abandooed. 
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PATBOQE::iEno Eftects. — The experiments of Clarke and Ain<^ hare 
flhowD that this drag is absorbed bj^ all the mucous mambmies, bat not br 
the integument. It is eliminated with great rapidity, and has been found 
in the urine ten minutes after ingestion. The greater part li eliminated in 
twelve hours, but the remainder is excreted more slovlv, and it is not rare 
to &nd it in the urine on the third day after adnuniBtrstion. 

In large doses the drug produces an irritant effect upon the gastric 
mucons membrane. 

Soon after administration it produces a diminution of sendbilitr, par- 
foularly of the reflex sensibility of the pharynx. This amesthesia some- 
times extends to the nasal mucons membrane and the conjunctiva. 

In moderate doses, it slows the circulation, and in certain cases suffer- 
ing from fatty degeneration of the myocardium, it regulates the rhythm. 
The aloivness of the pulse, which is the result of a probable action of the 
bromide of potassium upon the cardiac muscle, is aided by the foct that 
the drug contracts the small vessels and thus increases the tension of the 
tdood in the vessels. 

This contraction of the small vessels and local aniemia accounts for the 
oerebral phenomena produced by large doses, and which consist of vertigo, 
iitabatiou, somnolence, and cerebral incapadty. Att«ntion, memory, and 
intelligence are manifestly afiected, and constitut« a peculiar condition 
known as bromic drunkenness. Finally, the bromide impairs nutrition 
and dimmiahes the quantity of mea in the urine. 

The elimination of the drug from the skin accounts in a certain meas- 
ure for bromic acne. Finally, the drug diminishes virility or extinguishes 
it entirely. 

Experiments made upon animnlg show that the bromide of potassium 
diminishes vety greatly the reflex actions, but the mechanism of its action 
is determined with difficulty. 

In fact, when bromide of potassium, either solid or in solution, is 

lugfat in contact with a striated muscle, the latter loses its irritability in 
few minutes. The irritability of the mixed nerves and the spinal is de- 
stroyed in the same way. But when the drug is carried to the nervous 
elements through the circulation, the nervoos functions are aboUshed 



The centripetal functions are first affected, then the reflex functions of 
the spinal cord, finally the motor functions. But after reflex power is 
entirely lost, the animal may still perform certain voluntary movements. 
Xn these cases the muscles are affected later than the nerves. 

When the drug is carried to the heart through the circulation, the 
action of the organ is Uowed upon the occurrence of Insensibility, muscu- 
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lar resolution, and BireBt of i-espii-atiou. The contractions of the heart (U- 
mimfih in frequency, may fall to eight per minute during the aniesthetic 
sleep into which the animal falls, and increase in rapidity upon awaken- 
ing. If the iutoxinratioD is pushed to a fatal tei-mination, the heart ia 
arrested in systole as after the administration of digitalis, with this differ- 
ence that Uie rigidity ceases soon after death, and later, the heart is found 
distended with blood. 

The observations which I have made upon patients suffering from tfttt^ 
degeneration of the heart, in which the bromide has re-established the 
cardiac rhythm, show that the myocardium is affected directly, since the 
rhythm does not depend upon the cardiac nerves. 

The drug lowers the temperature in a manner proportionate to the re- 
duction of the peripheral circulation, on account of the contraction of the 
small vessels. 

In man, the action upon respiration is scarcely perceptible, but the 
diminution of bronchial sensibihty and the espiratoiy reflexes is readily 
observed. 

No experiments have been made upon animals concerning the pro- 
longed use of the bromides ; in man, this has been done only in cases of 
epilepsy, hystero-epileijsy, and hysteria. The term bromism has been ap- 
plied to a chronic condition similar to that produced by a slight acute 
poisoning, with the addition of certain phenomena on the part of respira- 
tion (a sort of chronic catarrh with spasmodic cough), and disordered nu- 
trition leading to emaciation and anosmia. 

Id 1U74 Faick advocated the theory that a part of the action of the 
bromide of potassimn is due to the potassium. He based his theoiy on 
the ^t that the potash salts are much more tosic than the soda salts. It 
must also be remai-ked that tlie soda salts, even in toxic ilosea, have no 
effect on the heart, temperatiu-e, nerve-centres, muscles, or the peripheral 
nerves. The potash salts, on the contrary, have a toxic effect upon the 
heart, nerves, and muscles. 

But Falck's theory is not admissible for the following reasons : in the 
first place, bromide of potassium contains fi7 parts of bromine and only 33 
parts of potassium. Secondly, if bromide of jxttassium is replaced by bro- 
mide of sodium, sensibly the same effects are produced, while no similsr 
results ensue from the administration of some other salt of potash. It has 
been claimed also that the bromine acts upon innervation, while the potas- 
sium acts upon the heart ; this is likewise erroneous, as neither the acetate, 
sulphate, uor chlorate of poto^ih is a cardiac depressor. 
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Gabduo Tonics, 
ookvallabu maiaub. 

A chemical analysie of this plant has beeo m&de several timea. In 
1630 Yalz extracted two prmeiplea : a glycoside derived from tlie aqueous 
extract of tlie flowers njid ilried roots, which he called con vail ar amine, and 
anuther pi-inciple, cbuvaUoriue, obtained from the alcoholic extract. The 
latter baa veiy Uttie effect 

Stanislas Alartin, who made an analysis in 1865, found that the infu- 
mon of the flowers is veiT acid. He extracted an alkaloid which he called 
mainline (is it the equivalent of convaltaraniine ?) and an acid called 
maialic acid. 

An analysis had been made recently by Hardy, tlie chief of the analyti- 
cal laboratoiy of the Academy, but he could not completely isolate the 
convalioramine of Valz. 

Pathogenetic Effects. — According to G. S^e. one dri'p of the extract 
placed upoo the heart of a frog acts hie digitahue. At tlie end of one or 
two minutes the ventricle is aiTCsted in systole and the amides in diastole, 
though the animal retains its reflex and voluutarj' movements. Injected 
under the aldn, the extract of the flowers acts in the same manner, though 
somewhat more slowly. 

Bogayavleuski ' injected an aqueous solution into the lymphatics of a 
frog. In a little while he observed retardation with increased ^ngor of the 
cardiac pulsations. He also noted irregularity of the ventricidar diastole 
from irregular relaxation of the muscular tissue. 

G- S4e describes the action of coiivallarin upon the dog as foUows : 

First period : a, retardation of the cai'diac movements ; b, increase of 
arterial pressure ; c, the respii-atory movements become deeper and less 
frequent. 

Second period : extreme irregularity of rhythm, intennismons of the 
heart followed by rapid systoles. The respiration becoming fuller and 
slower appears at times to he arrested in a movement of x^rofotmd inspi- 
ration. Emesis occiub during this period. 

Third period : the pressure of the blood increases, the very frequent 
pulse becomes imperceptible, the amplitude of the respiratoty movements 
increases. The heart's action is first arrested, then respiration ceases. 

The therapeutic effects of the dru"' will be considered later. 
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SPECIAL TKEATMENT. 



TKEiTMENT OF PSEU DO-MEM BKASOUS 

TuE first conditioD is that the patient should be kept absolutely quiet, in 
the position which is least distreasing to him. The head should not be 
raised verj- high. 

The senses also should not be disturbed ; no noise, light, conversBtion, 
etc, and care should be taken that tbe patient be not subjected to any ex- 
citement. 

The patient may take acidulated drinks in small quantities freque&tly 
repeated. Liquid nourishment should alone be given. 

1. AjmrHLOGisTics. — A. Local abstraction of blood by means of cups is 
Htill employed at times in tbe treatment of this disease. I think tbat this 
is a mischievous practice, for the cups, unless they relieve the pain, have 
no effect on tbe local lesion and cause wounds which may interfere at a 
later period with the application of blistera. 

B. Mercurials. We possess remedies which are more vigorous and 
wore effective than mercurials, and the use of the latter has been genei&By 
abandoned at tbe present time. 

2. Rev-ulsives. — A. Blisters. Corvisart waa the first to insist upon the 
use of large and repeated blisters, and I agree entirely in his opinion. 
There is perhaps no instance in therapeutics in which such a prompt action 
of blistei-6 is observeil if core be taken to make them very large. Their 
rapid action may be noted by the application of tlae stethoscope to the raw 
surface. 

B. The effect of other revulsives, which are advised when the disease 
is prolonged, is doubtfuL Boiiillaud mentions the actual cautery, moxa, 
tartar emetic ointment, and croton oil. Perhaps preference should be given 
to tbe actual cautery, which has such a decided action upon chronic phleg- 
masite of the lungs and pleura. 

By the side of these local measures must be placed sedatives of the cir- 
culation. 

A. The first to be employed, if the affection is painful, is the ice-bag, 
proposed by Geudrin. " It immediately diminishes the local pains, calms 
the tumultuous [luisatious of the heart and the extreme anxiety of the pa- 
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tient As a nile, ulao, ita refrigerant action diminishes the febrile move- 
ment ia a little while anil lowers the fretjueucy of the pulse." 

The ice-bag should not be applied too long, in order not to depress the 
patient The pulse and temperature should be watched and the bag re- 
moved as soon as they return to the normal. In some patients the effect 
is obtained in less than au hour ; in others, two or three houzs are requii'ed. 
After this if the reaction is modemte and develops slowly, it is not neces- 
sary to make a fresh application ; if this does become necessary, ita eflects 
should be graduated by making less prolonged applications or gradually 
elevating the temi>erature of the mixture. This measure is not contra-in- 
dicated by compUcation with pneumonia or pleurisy. 

B. Digikdia. The great frequency of the pulse which is often observed 
in pericarditis shows that the paius and the sensibility of the pericardium 
produce a rejlex action which passes through the pnemuogastrica and is 
reflected to the accelerator ner^'es or the sympathetic. This sensibility 
may be moderated by the use of digitalis. As a I'ule, small doses will suf- 
fice. In Germany it is given in large doses. 

I believe that small doses of digitalis may be useful, but that it is bet- 
ter to employ the ice-bag, or wine or opium internally, but I do not think 
that the large doses recommended by Friedreich are justifiable. Bauer 
also states that digitalis in large doses is a sovereign remedy, but that it 
should be discontinued as soon as the pulse is reduced in frequency or 
becomes irregular. 

C. Veratrine has been proposed by Friedreich to replace digitalis. 
This drug possesses the double effect of reheving the pains aud reducing 
the pulse and temperatui-e. It should be given in pills or granules, and, 
if well tolerated, the dose may be increased to thirty, even fifty milli- 
grammes. 

D. Hydrocyanic acid has been proposed by Stokes, but timidly, as this 
is a dangerous remedy. Five to ten drops of the medicinal solution may 
be given without fear. 

The pain may be relieved by the administration of opium internally, or 
subcutaneous injections of 'morphine. Insomnia may be combated by 
hydrate of chloral in doses of one to four grammes. 

The depression of the vital energies should be combated by wine, 
brandy, champagne, punch, sulphate of quinine, musk ; if chilly sensations 
are marked, by subcutaneous injections of ether or camphor. 

TBEATMEST OP SEKOUS PEWCABDrri.'!. 

When the diagnosis of pericarditis with effusion lios been made, very 
little can be expected from antiphlogistics or revulsives. 

A. Permanent application of blisters has been employed, but generally 
proves insufQcient. 
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B. Diuretics (squilla, nitrate of potash, acetate of potosli, et«.) and 
liydragogue catluirtica (jalap, Bcanimony, colocynth, elat«rium, etc) have 
also been employed. 

C. Piinclum or Paracentesis. The firat puncture of the pericardium 
vma made by Schuh in the service of Professor Skoda, and since that time 
it has been performed a Dum1>er of times. 

The following rules will aene as a guide in such cases : The opening 
should always be made to the left of the sternum. In operations made on 
the right side, along the sternum, the patients have died suddenly. In 
one case the trocar, which was introduced near the sternum iu the third 
intercostal sluice, passed dii'ectly into the right auricle. In another ca^e 
the trocar remained engaged in the adheaioua in frout of the right auricle 
and produced ruTest of the heart's action. The point on the left aide 
selected by almost all operators is the fifth, more rarely the fourth or 
sisth, intercostal space, according as the pericardial region is more or leas 
enlarged. The site chosen is more or less I'emote from the sternum, ac- 
cording as we wish to avoid passing through the pleui-a or not. Jobert, 
in oi'der to avoid the pleura, makes the puncture 3 cttu. from the median 
line, i.e., 1^ ctm. from the edge of the sternum. Trousseau operated in 
the same way, taking care to avoid the internal mammajy artery, which 
passes about 1 ctm. from the edge of the sternum. But if we believe with 
itoger that there is little risk in perforating the pleura, we may operate 
farther from the median line. In fact, the more we approach the apex 
the less the danger of wounding the heart 

Aran punctured at Gctm.fi'om the median line, FrtoyandHegeratO ctm., 
Chaiixjn at 7 ctm., aud Rendu at 8 ctm. in the sixth intercostal spacer 
I believe with Rendu that the puncture should be made as far as possible 
from the median line, i.e., at the apex, or, if possible, outside ot the ajieic- 

Having chosen the site for the operation, how should this be per- 
formed ? Ti-ouBseau and othera first made an incision layer by layer ; 
then, haWng reached the pericardium, they satisfied themselves that the 
membrane was raised by fluid before opening it . 

To make a positive diagnosis, and to determine whether the site chosen 
for the operation is suitable, I cannot recommend too strongly a prelim- 
inary explorative pimcture with the hji)odermic needle. 

At the present time, thanks to the small diameter of the needles (2 
mm.) used in performing aspiration, the puncture is effected with the 
greatest ease. 

The sharpness of the needles and their readiness of entrance enables 
us to advance slowly, aud to an-est and even withdraw them, if the slight- 
est alarming sj-raptom should be produced. Roger also states that eijjeri- 
ments on animals would lead us to think that if the needle touched the 
heart the puucture would only be superficial, and would not be so si 
as might be feared. 
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preveution of excitement, euch as light, Bound, oonversation, etc.. then 
cool, acidiilaf«d drinks. 

The adniiniBtration of salicylate of aoda and sulphate of quinine may 
be continued if it apjieors to act favorably upon the rheumatism and if 
the cardiac agitation is not great, if the pulse is not too frequent and is 
regular. 

Tincture of digitalis may be (id ministered in doses of 20 drops or 1 
grm., repeated at first twice a day, and gradually increasing the dose. 
But it must not be forgotten that the drug requiras at least twenty-four 
hours before its effect becomes perceptible ; we should therefore wait two 
days before lucreasitig the dose. When ite effect has been secured we 
may diminish or entirely suspend it, until aft«r the lapse of a few days its 
effect begins to subside. 

The other cardiao sedatives, such as veratrine, bromide of potasaium, 
chloral, are far from rendering the same services. Convallaria has a^ 
peared to me to regulate the action of the heart in such coses and to 
stimulate the patient, but my experience dates back only six months — an 
insufBcient period- 
After sedation has been obtained by any of these means we should 
hasten to employ tonics, particularly the ferruginous preparations, which 
are cardiac sedatives. The perchloride, citrate, and pyrophosphate of 
iron may be employed. 



Tbeatueht of Uloeratite or Ikfectiodb ENDocAEnms. 

This disease terminates almost always in death. The following reme- 
dies have been employed in its treatment : 

1, Externally, the ice-bag. 

2. Internally, antiseptics. 

A. Salicylate of soda, in doses of 6 to 12 grms. 
£. Benzoate of soda, in doses of 4 to 10 grms. 
C. Sulphate of quinia, in doses of 2 to 4 grms. 

B. Tincture of digitalis, in doses of 2 grms., or the infusion, 60 to 75 
ctgrms. 

E. Camphor, in doses of 50 ctgrms. to 1 grm., in an emulsion made 
with the yolk of an egg. 

F. Musk. 

0. Carbonate of ammonia. 

H. Corrosive sublimate, in the form of Van Swieten's solution.' 

' Bichloride of marcur;, 1 gnu. ; aloohol, 100 grms. ; vater, 900 gmu. 




t fraiB nn acate disease whidi has left orer a 

I, iMili culnty o( the valres, he will do well dniiug repose if 

T orgMH of eircalatioii are in a good condition and perform their 

■t if the eqnOifarinm is disturbed b; ercitemeiit, or if the organiam 
pesfatm aofoe work which demanda a certaic effbrt, the insofficienc;^ 
of Iha heaxt ia tpeti£^ manifeatcd t^ dj^AO* and palpitAtioua. 

In qrftr not to um wo ik tbi» cngm. w« maat aeteet for the patient those 
conditions in irinek Uw bent requires the lewrt ezpenditore <d force. 

In the aaia* unnner, it is endent that in the tratment of the acddents 
■mtoA an eeBondary to diataws of the heart the treatmeDt conaBts lees is 
etreneAenine tbs heart than in rentorinff the freeh obetadea which it mnst 

We wiD Bcnr consider the dailj^ hy giene dnriDg the period of tolerance. 

like fint adfiee which should be givm to the pattent is that he rise 
emir. Hie first rule of hrgiene ia the amidance of the obesity which is 
cne of the doef ann oyancca of patienta ■■■*■""£ ficom cardiac disessa 

A. Jhael ; HifdroOterapy. — The patient dtoold sccnatom himself grad- 
na&y on riah^ to the contact ot cold water, its temperature being made 
kiwir every d^. The reflex impressioQ made upmi the heart by cold 
wat» ee aaej Teiy soon, as has been prorea by FleoiT, Bouillsod, Aabor- 
tiB,Birt^ andotfaeia. 

Uw patient mn without fear employ cold wBahings at a ten^Mntore 
of 13 to IC C If we desire to employ bydratfaerapy in its mtirety we 
dmdil bc^ with rigorcnu frictions for a ^w aecoids with a wet cloth. 
At the end of a few daya we may begin with a doodie cf a lew sKoods' 
dmalion, or with the alternating douche (warm and cold) if it ia followed 
bj dight reaction. It has been, found in aQ l^dropalhic estabtishmenta 
fint the iiiiiBiwiiiiii produced by cold watR ia greatly diminished if the 
eold doudn haa been FReeded ti? a vann one (30 to 3i V 

Bot tdervDce ia eeUbliahed ao qoitUy that at the end <d a week the 
patienta endure a oold doodie^ tasting one to oaa and a half ninate, upon 
Ircgioo. 
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Age does not constitute a hindrance, and Fleury mentions cases of pa- 
tients sixty years old who employed hydrotherapy successfully under 
these circumstances. It must be remembered, however, that though the 
douche may be qold, the air of the room must be warm. If the room can- 
not be heated, reaction should be established by warm foot-baths. 

B. i^o/As.— Baths may be classified as cold (0 to 26^), tepid (25 to 30^), 
and warm (30 to 40^). The cold bath does not agree with cardiac patients, 
as it produces congestion of the internal organs and causes retardation of 
the circulation and interference with respiration. At the moment of reac- 
tion the pulse becomes somewhat fuller and more frequent 

Cold baths, therefore, should not be recommended imless the water has 
a temperature of 25°, the air is very warm and calm, and the bath is veiy 
short. Reaction will be facilitated by a warm room, foot-bath, warm 
dothes, eta 

Tepid or warm baths may be permitted under the condition that they 
do not last more than fifteen minutes and are not repeated of tener than 
once a week. 

(7. Hot-air Bath, — This bath is tolerated comparatively well by old 
people and patients affeGl;ed with heart disease, provided they do not suffer 
from aneurism. The patient may take the bath if the temperature of the 
air does not rise above 55° C. Perspiration may be facilitated by the in- 
gestion of cold water ; the bath may end with rubbing, and, if necessary, 
with a shower-bath lasting a few seconds. The cold plunge and massage 
should not be employed. Not that massage is not good for these patients, 
but it should be performed at another period, in order not to induce too 
much &tigua 

D, Vapor Bath. — A vapor bath, in which the patients are suffocated 
by the entrance into the bronchi of hot air saturated with vapor, is not to 
be thought ol But they may be encased in a vapor bath if the head is 
free and they are enabled to breathe the dry air of the chamber. 

E, Compressed-air Botha, — ^These baths, which are so useful in emphy- 
sema and catarrh, even if there is beginning dilatation of the right hearty 
are absolutely interdicted in patients suffering from cardiac disease. 

F, Clothing, — Two points should be considered. In the first place, 
the patient should avoid constriction either around the neck, waist, or limbs. 
Females should avoid compression of the chest or liver by corseta This 
effect of the clothing is so great that A. Meyers ' has called attention to the 
frequency of cardiac affections in the English army, and regards as an im- 
portant cause the constriction of certain parts of the body by the equip- 
ment 

Q. Regimen, — The diet should be of such a character as to avoid obes- 

' A. Meyers : On the Etiology and Prevalence of Heart Diseaae among Soldiera. 
1870. Quoted by Beaometz: Clinique therapeatique, t L, p. 17. 
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ity. The patient should drink as little water as possible. He ehould take 
nothing in the morning, or perhaps a Ettle black coffee with some toast«d 
bread or a biscuit At other meala he should abstain from feculent or 
farinaceous eubatances, as these require a large amount of water for their 
digestion. 

The patient should not take more than 200 grms. of bread daily. He 
may eat all kinds of meat, game, fish, and shell-fish ; also fried or baked 
potatoes, and beans. He should abstain as much oa possible from fatty 
articles, butter, and oiL Nuts, dried fruits, and cheese are allowed for dea- 
sert About a bottle of wine may be taken daily ; brandy must be taken 
in great moderation. He sliould not drink coffee unless it is weak and 
does not produce palpitations. Few sweetmeats are permitted. After 
dinner, a httle tea, coca, or guarana. The patient may also take a little 

I cognac or aromatic liqueur such as Curasao, chartreuse, etc. 
I In order to obviate the constipation which may arise from such a diet, 
p pill may be taken at night, containing jiodophyllin, or aloes, scammony, 
r^ 
[ E. Tobacco. — This should be used in great moderation, as it la cap&- 
bite of producing angina pectoris. 
/, Exervise. — The patient should take moderate exercise — for eiamplfl, 
walking on a level surface. Billiards forms a very good method of eser- 
dae, if the air of flie room is not impregnated too strongly witli tobacco. 

Manual exercises, like piano-playing, may be continued, but all forma 
of exercise which require effort, auch as running, jumping, dancing, swim- 
ming, fencing, and particularly riding, muat be strictly interdicted. 

J. Sodol Life. — Patients suffering from heart disease should be spared 
nil forms of excitement. The sexual i-ektions should be very moderate ; 
more than one disease of the heart has been revealed by an attack of suffo- 
cation occurring after coitus (Oulmont). 

Many professions cannot be practised by these patients. They cannot 
be soldiers or sailors, still less physicians, surgeons, or even accoucheurs. 
They can scarcely endure the excitements of business, as in the stock 
; exchange, etc. 

Poswue Exercise. — Carriage-riding is not injurious, if there ia not 
too much jolting. Massage, especially when it conaiata of friction of the 
limbs in the direction of the venous circulation, furnishes the patients with 
a sort of accessory venous hearty and does them the greatest good. 

L. Temperature. — Fatienta suffering from lieart diaease dread the cold. 
It is well to advise them to pass the winter in a mild climate, like that of 
nes, Nice, Menton, HyiTes, Algiers, Madeira, particularly as the salt 
lair is beneficial to them. 

M. Altitude. — Diminution of barometric pressure is tolerated very well 
ly the patients. They may live B-ith beiielit in moderately elevated locali- 
. — for example, 300 to 600 metres — but only under the condition 
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tbey faaTe level walks, which render it unnecessary to ascend or descend 
in order to obtain exercise. 

N. Whey Cure. — Whey is difficult to digest, particulBrly at the outset, 
and it must be mixed, usually, with mineral waters (Geisshuebel, JohaiH 
nisbrunnen, Tatmansdorf), or with aodic chloride waters, charged with 
carbonic acid (Nauheim, Scbwalheim, CEjenhausen). This cure is com- 
posed of drinks and baths. 

It is a remarkable fact that a wbey bath causes a rapid diminution in 
tiie rapidity of the pulse. This pbm of treatment is also laxative in its 
action and relieves the congestions which are secondary to heart disease. 

0. Grape Cure. — This fulfils almost the same indications as the whej- 
oure. Under its influence the circidfttion becomes more active at first, 
the pulse acquires greater amplitude and force, the face assumes a better 
color, the skin is more active, and the patient lias a feeling of increasing 
strength. Then the secretions increase, the urine becomes more abundant, 
the patients have fi'ee evacuations from the bowels, and sometimes slight 
diarrbcea. 

The quantity of grapes consumed daily varies from 1^ to 1 kiloa. A 
small quantity is generally taken at the beginning, perhaps ^ to I kilo. 
When B greater amount is token the daily ration is divided into three 
parts, each of which is taken about half an hour before meals. It must be 
remembered that the grapes taken early in the morning have a greater 
diuretic and laxative eflfect. In some parts of Germany the juice ex- 
tracted from the grape by means of a press is administered. 

Sometimes the diet consists exclusively of grapes ; at other times, other 
articles of food are allowed. In such cases we begin with vegetable food, 
and then allow white meat ; at a later period dark meat is allowed. 
Toward the close of the treatment wine, coffee, and tea are also allowed. 

The duration of the cure varies from three to six week& I 
indicated by pregnancy. 




TEBATMENT OP THE CLOSE OP THE PERIOD OF TOLERANCE. 

At the end of a longer or shorter period, but which, under certam circum- 
etances, may laet for a number of years, the heart uo longer is able to fulfil 
ita functions, either because it is overworked auJ ia beginning to degener- 
ate, or because disturboncee have arisen in the organs through which it 
must circulate. The treatment presents two indications : The first consists 
in sustaining the heart and rehe\Tng the palpitations and dyspnoea ; the 
second, in causing the disappearance of the secondary complications nluch 
create new obstades to the circulation. 



I 



Treatment op Palpitatiosb — Oabduo MoDEBiTORa 

The first means to be employed is rest in the horizontal position, the 
bead being a httle elevated. Cool drinks should then be given and solid 
food in small quantities. At the end of a few days the cardiac rhythm is 
improved ; we may then judge more readily of the cardiac aSectiou. 

The drugs which regulate the circulation are called sedatives. 

A. DiorrAus. 

Adminislrali'm by the Mouth. — Powdered digitalis leaves are an unre- 
liable preparation ; they may be given in the form of pOls, but are poorly 
tolerated by the stomach on account of their irritating octiom 

To relieve the palpitation of this period, in which the heart begins to 
lose its force and rhythm, the tincture of digitaUa should be given in doses 
of 25 drops, once or twice a day, and then gradually increasing, if the effect 
IB not produced, up to 100 or even 150 drops at a dose. But before digi- 
talis is administered we should endeavor to relieve any congestions or 
dropsies which may be present, and iihould delay the use of digitalis until 
somewhat later. 

If the cardiac affection is less advanced and none of these secondary 
disturbances have been produced, digitalis may be given from the start in 
small doses. 

It will be found that one, two, or even three days elapse before its effect 
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upon the pulse is manifeBted. On the other barn], wlien this effect baa 
beeD obtamed, it is prolonged for severcil days after the admimstration of 
the drug hae been discontmued. This is due to the fact that digitalis is 
elinunated more slowly than it is absorbed, and that it accumulates, there- 
fore, iu the organism. This occurs so much more readily if the kidneya 
are diseased and interfere with its ehmiHation. 

Accoi-dingly, when a notable reduction in the numlter of pulsatioiis has 
been effected, the use of the drug should be discontinued, or at least di- 
minisbed. 

Digitoliue may also be employed. The preparations used are those of 
Homolle & Qu^venne, Merck, and Nativella All three preparations are 
active, but that of Nativelle, to judge from my experiments, ia the most 
constant and regular iu its action. 

Adminislralion throwjk the. Inlegutnent. — I have frequently rubbed in 
the tincture of digitalis in the cardiac region, and have so oft«ii seen the 
patients reheTed and the rapidity of the pulse appreciably diniluisbed in 
consequence that I do not doubt the possibility of absorption in this iray. 
But it must be remembered that there is no comparison between the effect 
obtained by this means and that secured by the internal administration of 
the tincture. 

Brown ' and Reynolds' have obtained a diuretic action and a marked 
diminution of the rapidity of the pulse, at the end of an hour, by the ap- 
plication to the belly either of flaxseed poultices to which the tincture has 
been added, or of poultices made with the fresh leaves and boiling water. 

Tourangin and Dujardin-Beaumetz have also observed a noticeable 
effect in young subjects. 

Subculaneous Admimslralion. — Li my experiments on dogs to which an 
alcohohc solution of digitaline has beeu administered subcutaneously, this 
has constantly given rise to local irritation, and so often to diffuse phleg- 
mons that I have been careful not to make such injections in man. This 
has been done, however, by Otto and Wilkowski, and has resulted in ter- 
rible accidents. Gerber and Eulenburg have employed it, but have not 
obtained favorable results. 

Oubler has succeeded iu making this injection more tolerable by re- 
sorting to the following formula : alcohol. 50 grms. ; digitaline of HomoUe 
& Quevenne, O.IO grm. ; dissolve and add water 60 grms. A gramme of 
this solution contains one milligramme of dipitaliue. Gubler made the 
subcutaneous injections in the region of the bock, and these gave rise to 
no bad results, although they were repeated as many as sixteen times in 
one patient. 

Conlra-indicalionn. — It has been said that digitalis should not be given 
to those suffering from fatty heart, since under such conditions it no 
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longer acts well and exposes the patient to the danger of poisoning. I be^ 
lieve that this a mistake. When digitalis no longer acts it is not becaose 
there are no more healthy heart-fibres^ but because the obstmctions to 
circulation in the limbs and Tisoera are sach that the remaining fibres 
have no power to overoome them, even with all their energy. In such 
cases we must remove the infiltrations by punctures in dependent parts 
and rei^ace the digitalis by opium. 

It has also been said that digitalis is dangerous at the beginning of 
aortic insufficiency. It would be more correct to say that it is uselessy as 
the pulse is then regular and sufficient But digitalis again becomes use- 
ful at a later period, when the hypertrophied heart begins to give out 

B. SBOXIDE OF POTASSIUIL 

Chibler was the first to employ bromide of potassium in order to relieve 
palpitations of organic origin, giving it in doses of 2 to 4 grm& His ex- 
ample has been followed by O. S^ Dujardin-Beaumetz, and myself. 

C. CHLOBAL. 

The depressing action of chloral on the heart is perfectly well known. 
It is known that an animal poisoned with this drug dies from paralysis 
of the hearty the ventricles and auricles being distended by black bliHH]« 
When it has entered the blood in a certain quantity it alters th» bltMxV 
g^bolea 

By this action on the blood chloral may stimulate the medulla obktt« 
gala or the central origin of the spinal accessory nerves ; it mii^ alw> (m4 
on the cardiac ganglia and the myocardium itsell Finally, it uu^ )^«unb 
lyse the peripheral vessels and thus produce notable weakness ol the mov^ 
ments of the heart 

Accordingly, chloral acts upon the heart by depressing it, and thit» 
action may advance to the production of paralysis of the organ. 

It follows that chloral is a valuable agent in producing sleep in those 
patients who are deprived of it on account of the violence of the palpita- 
tiona, but that this drug becomes more dangerous than digitalis when the 
degenerated heart has reached a condition of asystole. 



CnAPTEE XLVI. 

TREATMENT OF OAEDIAO DISTEESS AND ASYSTOLE. 

Ab in the preceding chapter, we must here take into consideration the 
dyepntsa which is due properly to the cardiac affection, and not mistake it 
for the dyspncea produced hy the lesions which are the cause or conse- 
quence of the heart disease. Thus, the dyspncea due to secondary pul- 
monary congestion should he treated at the beginning hy dry cups, 
bleeding, and tannin ; the dyapntea due to pulmonary cedema calls for 
vesicants and diuretics ; tliat due to hydrothorax requires pnrocente- 
ais ; urtemic dyspncea may be treated hy the milk diet and bromide of 
potassium. 

The latter variety is particularly apt to be mistaken for cardiac djap- 
Dcea strictly speaking. Cardiac dyspnoea is, in the beginning, only marked 
during effort At a later period it becomes marked during left decu- 
bitus when hypertrophy occurs, and during right decubitus when tricuspid 
insufficiency fixim dilatation has supervened ; finally, it pEisses into orthop- 
ncea, and the patient is ohhged to assume a sitting posture, especially 
after notable pulmonary cedema has developed. 

Unemio dyspncea, on the contrary, develops suddenly in paroxysms 
of distress which, up to a certain point, resemble asthma. These parox- 
ysms occur particularly at the period when the patient is about to fall 
asleep and ceases to contribute voluntarily to respiration. The pOtient 
is then seized with dyspncea and nightmare, which awaken him with a 
start. 

I will here repeat my previous advice that, before treating the cardiac 
disturbance directly, we should combat the abnormal obstructions to the 
general circulation. 

From a therajieutic point of view, we must include in one chapter the 
phenomena of asystole, i.e., dyspnoea, hpothymia, and syncope. We now 
no longer desire to depress the ^-iolonce of the cardiac impulses, but, on 
the contrary, to stimulate them. This indication is fulJilled by the class 
of stimulants which may be administered by the mouth, the respiratory 
passages, and the subcutaneous connective tissue. 

Those administered by the mouth include wine, alcohol, coffee, ether, 
and the diffusible stimulants. 
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The richer a vine is in alcohol, the better ad^>(ed it k to o 
purpose. It ia also important that it contain as little sugar as poesibfe ; 
in this respect, white wines are better than the red. FinallT. warm wine 
is more stimulating than cold wine, 

The following table gives the proportion of alcohol in the difiereut 
wines to 100 parts by volume : 

HarBala 2109 ( RouasiUon 18.13 

lasaa 23.41 ! ^Tiite Hermitage 17.26 

Port 23.99 I Madeira Malmsey 16.48 



Madeira 

Sherry 19.87 

T«nerife 19.79 

I^chijma Christl 19.70 

White Constance 19.75 

Bed Constance 18.92 

Muaeatel 18.25 



Bordeaus 15.10 

Sauteme 14.22 

Burgundy 14.S7 

Rhine 12.08 

Tokay 9.88 

Moselle S.00 



Alcohol taken as a drink should mark 36 to 50° at the most In this 
grade of den^tj- it produces, at the moment of deglutition, a sen^tiuu of 
heat in the throat, pliarynx, and even in the st^imacb. When cognac is 
old and of good quality, its topical action on the mouth and pitaryux is 
very Little marked, and tbe sensation of heat does not develop in the 
Btomacb. 

When alcohol is ingested in too great a degree of density, particularly 
if large quantities are taken, it coagulates the gastric mucus, destroj-s the 
pepsine, arrests digestion, and the indigestion leads to vomiting. 

In moderate quantities it facilitates digestion and stimulates the solar 
plexus, one of the centres of action of the sympathetic nerve, i.e., o( the 
accelerator nerves of the heart 

Alcohol is absorbed by the stomach, but if the quantity is considerable 
it passes into the intestiues and there is absorbed in great port by the 
veins ; perhaps to a slight extent by tlie lymphatics. 

After it has passed into the blood its action is very httle known. AH 
that can be said is that when alcohol is absorbed in large quantities, the 
arteriolization of the blood-globules upon contact with oxygen is diniiu- 
ished (Brouardel, Jouftroy). 

In moderate doses it stimulates the circulation and respiration, making 
the inspirations fuller and more frequent ; at the some time the quantity 
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diminislied. It also increaseB the evolutioQ of 



of carbonic acid exhaled i: 
animal heat. 

Alcohol stiiQulates the peripheral circulntioD and the muscular energy. 
It also acts in this manner if taken in sufficiently larg'e quantities to pro- 
duce the first stage of intoxication ; but if given in still larger quantities it 
depresses all the fuDctions, 



Ether con only be taken internally in the form of capsules or pearls. 
Its action under such circumstances in the stomach can readily be deter- 
mined by placing a capsule in water at the temperature of 40". At the 
end of a few seconds under the influence of this temperature, a littie 
vapor of ether forma within the capsule and breaks that portion of the 
capsule which is thinnest or moat soft«ned by the vater. A tiliform jet 
of liquid is produced, but is converted suddenly into vapor and causes a 
sort of explosion. 

When this enormous production of vapor occurs in the stomach it is 
manifested by a sensation of heat and tension, and also by a few eructa- 
tions of vapor of ether. 

This agent is on excitant of the circulation and calorification ; it is at 
the same time an excitant of respiration. From the promptitude with 
which it relieves patients sufiering from asystole, it may be supposed 
that this is due to the rapidity of its diffusion. The slight duration of ita 
action may be explained by its ready elimination through the respiratOTj 



COKVAIXABIA MAIAUB. 

It is evident, from what I have said about the pathogenetic action of 
this drug, that it is a true heart tonic, particularly of the myocardium. 

It must be employed in lat^e doses. I am in the habit of prescribing 
the tincture in doses of a teaspoonful taken in half a glass of sugar-and- 
water. This dose may be repeated twice a day in cases of cardiac ataiia 
or arhythmia. 



When the vapor of ether is inhaled in small quantities to avoid produc- 
ing anaesthesia, tt is found that one of the first effccta is to render the 
peripheral circulation more active. The brain is stimulated and, at the 
same time, the reflex acts are diminished. It is this eflect which we en- 
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deaTor to obtain in cardiac asystole by the inhalatton of ether. This meas- 
ure is useful, but its effect is short and wears off at the end of a certain 
period. 

CHLOltOFOBH. 

Vergely lias employed inhalations of cHoroform in order to relieve car- 
diac djBpncea accompanied by violent palpitations. He concludes from his 
experiments : 1, that heart disease is not a contra-indication to the use of 
ajUEsthetics ; 2, that chloroform acts as a sedative in these affections ; 3, 
that it should be administered with caution. This writer has found chloro- 
form serviceable iu relieving attacks of angina pectoris. 



KrriuTB OF AUi'L. 

PATHOOENEno Actios. — "When the vapor of nitrite of amyl passes into 
the naaal fossce it causes a sensation of coolness, but this ceases at tlte 
throat and, unlike chloroform, does not pass into the bronchial rami- 
fications. In the pharynx and larynx the sensation is rather that of tick- 
ling ; it often escites cough. Almost at the same time a feeling of fulness 
is felt in the head and even more in the face, as if wine had been taken iu 
excess. The £ice is soon injected, the eyes ahioing. The turgescence and 
redness of the face increase rapidly, and soon exceed that produced by 
emotional excitement. Not alone the superficial capillaries, but all the 
vessels of tlte bend — arteries, capillaries, and veins — are iu a condition of 
manifest tension. The carotids pulsate with vigor ; the pulse is accelerated 
Bud often exceeds 100 per minute. 

It is a striking fact that the phenomena produced are limited to the head. 
At the end of four or five minutes the stimulation diminishes, and in 
about ten minutes more all is over. No vertigo is experienced during the 
entire period, unless the inhalation of the drug is continued too long. 

I have frequently employed this drug in advanced cardiac disease, wheu 
the patients suffered from lipothymia. and particularly in attacks of angina 
pectoris. Unfortunately the action of nitrite of amyl is fleeting, and it can 
OdIv be used from time to time to counteract attacks of weakness or syn- 
cope. Under these conditions it is a valuable auxiliary. 

SnUULANTS AnmSISTEBED OT THE SoBCFT&NEOCS CoSHECTTVE TiSSDE. 
HOBPBDTE. 

These were first employed by Levy to relieve attacks of cardiac distresa. 
Hnchard has insisted partiailarly upon their efficacy in reliering the cerebral 
snsemia secondary to aortic affections and to asystole. According to bim, 
morphia congests the brain, thus relieving the cerebral unmniia, ouJ cozise- 
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quently the dyspnoea. In 1877 Gnbler drew a parallel between the indi- 
cations for subcutaneous injections of morphine and digitalis. He comes 
to the conclusion that digitalis is useful at the dose of the period of toler- 
ance, and that, at a later period, recourse should be had to morphine. 

In fact, hypodermic injections of morphine, given during the period of 
cardiac cachexia, relieve the patients so much that they imperatively de- 
mand them. 

From a theoretical point of view it may be assumed that morphine 
constitutes an excellent vaso-dilator which, on accoimt of the dilatation of 
the peripheral vessels^ causes diminution of the intravascular tension and 
of the number of cardiac pulsationa However this may be, hyjxKlermic 
injections of morphine render the greatest service in cases of cardiac 
dyspnoea and asystole. 



Hypodermic injections of ether, recommended recently by YemeuO, 
may be used in the same manner as morphine. These injections will 
stimulate calorification and the circulation, but they do not possess the 
same virtues as injections of morphine. 




It mast not be forgotten that hypertrophy is always secoodary. Con- 
eeqaeatly, when it is the result of disease of some other organ than the 
heart, this affection should be treated at the same time. 

We refer here to hypertrophy caused by a leidon of the heart itself, 
either of the valves or muscular tissue. It has beeu frequently said that 
the heart hypertrophies in order to establish a sort of compensation, and 
this process has even been called providentiaL Tliia view would be correct 
if the hypertrophy remained stationary ; but experience has shown that the 
excess of work imposed ujwn the heart finally deteriorates its fibres, which 
become changed either by fatty degeneration or by the process of irrita- 
tion of the connectire tissue, which develops excessively and finally strangu- 
lates the muscular fibres. 

If it is true that thig degeneration occurs especially when the other or- 
gans of circulation lose their elasticity and contractility on account of age, 
it must also be added that the arthritic, alcohohc, or B3'philitic diatheaia 
often hastens this form of aenihty of the organ, and that, finally, the heart 
may rapidly undergo change it the cardiac obstacle is considerable. We 
should therefore endeavor to relieve the latter, in order that the degenera- 
tion may occur as late as possible. 

Iodide of potosedum, which is administered in a routine manner in all 
hypertrophies, may he of some service also in cardiac hypertrophy. 

To my great astonishment, I have seen blowing murmurs, due to or- 
ganic disease of the heart, diminish and finally disappear for a long time, 
in individuals leading an equable and regular life, under the influence of 
hygiene and treatment But this is an exceptional result, and one upon 
which we cannot rely. 

A certain distinction must be made between the different forms of car* 
diac hypertrophy. 

Hypertrophy secondary to mitral lesions, if these ore not very extensive, 
offers the patient the best chance for prolonged life. As is well known, 
they predispose to stasis of blood, and consequently to congestion and 
dropsy. In these cases cardiac moderators exercise a great infiuence and 
may be used for a long time. 
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When, on the contrary, the hypertrophy follows a lesion of the orifice 
or beginning of the aorta, the ansemia, which is so often present, indicates 
that recourse should be had to ferruginous preparationa As these prepa- 
rations, in large doses, act as sedatives to the circulation, we should rely upon 
them and not upon digitalis, which is poorly tolerated by these patients. 

The soluble preparations are the best in such cases^ viz., the tartrate of 
iron and potash, of which 30 to 60 ctgrm& and even more may be given 
daily ; the perchloride of iron in doses of 50 to 60 drops a day in two or 
three doses ; the protochloride of iron ; the pyrophosphate of iron ; finally^ 
the carbonate and iodide of iron. 

Patients suffering from atheroma of the origin of the aorta are also re- 
lieved by iodide of potassimn in small doses (30 to 50 ctgrm&), unless the 
lesion is of a syphilitic origin, when the dose should be increased to two 
grammes. 

When the hypertrophy is secondary to stenosis of the pulmonary artery 
phthisis is the complication to be dreaded. Keliance must be placed on 
arsenic in small doses^ the phosphates, cod-liver oil, weak alkaline sulphates, 
as in the treatment of torpid phthisi& 

Care should also be taken to treat the patient's diathesis (rheumatism, 
gout, syphilis), and to remove toxic causes* such as tobacco, alcohol, etc 

Teeatment of the Stmptoms due to Htpebtbofhy. 

FULMONABY STliFTOMS. 

The pulmonary accidents which follow hypertrophy are produced by 
the stasis of blood, and include congestion, oedema* apople^, and pleural 
effusions. 

The treatment is carried out according to the ordinary methods of re- 
vulsion. Internal congestion^ are combated by external congestions, pro- 
duced by dry cups in large numbers and applied daily. These cups cause 
no pain to the patient and produce immediate relief. They should give 
rise to a persistent violet ecchymosis* but need not be applied more than 
eight or ten minutes. They may be renewed frequently, but their applica- 
tion should be discontinued if the patient is suffering from anasarca, and 
if the skin or subcutaneous cellular tissue is infiltrated. In such cases the 
cups give rise to superficial wounds, which quickly become injBamed and 
are painful upon contact with the clothes. 

Wet cups are not as useful as dry cup& If there is a tendency to 
asphyxia and venous stasis, the patient will be relieved much more ef- 
fectually by venesection of 250 to 300 grms., but it vnll become neceseaiy 
to repeat tiiem, and their good effect diminishes each time. 

So long as the patient can walk around we may use to advantage baths 
of compressed air. The compression should be increased slowly for fifteen 




Tt must not he forgotten that hypertrophy ia alwnys secondary. Con- 
sequently, when it ia the result of disease of some other organ than the 
heart, this affection should be treated at the same time. 

We refer here to hypertrophy cfluaed by a lesion o( the heart itself, 
either of the valves or muscular tissue. It has been frequently said that 
the heart hypertrophies in order to establish a sort of compensation, and 
this process boa even been called providential This view would be correct 
if the hypertrophy remained stationary ; but experience has shown that the 
esceaa of work imposed upon the heart finally deterioratea its fibrea, which 
become changed either by fatty degeneration or by the process of irrita- 
tion of the connective tissue, which develops excessively and finally strangU' 
lates the muscular fibres. 

If it is true that this degeneration occurs esi>ecially wlien the other or- 
gans of circulation lose their elaaticity and contractility on accoimt of age, 
it must also he added that the arthritic, alcoholic, or syphihtic diatheaia 
often hastens this form of senility of the organ, and that, finally, the heart 
may rapidly undergo change if the cardiac obstacle is considerable. We 
should therefore endeavor to relieve the latter, in order that the degenera- 
tion may occur as late as possible. 

Iodide of potassium, which is administered in a routine manner in all 
hypertrophies, may be of some service also in cardiac hypertrophy. 

To my great astonishment, I have seen blowing murmiira, due to or- 
ganic disease of the heart, diminish and finally disappear for a long time, 
in individuals leading an equable and regular life, under the influence of 
hygiene and treatment. But this is an exceptional result, and one upon 
which we cannot rely. 

A certain distinction must be made between the different forma of car- 
diac hypertrophy. 

Hypertrophy secondary to mitral lesions, if these are not very extensive, 
offers the patient the best chance for prolonged life. As is well known, 
they predispose to stasis of blood, and consequently to congestion and 
dropsy. In these cases cardiac moderators exercise a great influence and 
may be used for a long time. 
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The cliscusaion of external meaBurea of tretttment will conclude with a 
few worda on tborncenteais in hydrothorox. 

'\Vlien the fluid is scanty, and particularly when it is present on both 
ddea, it ia improper to perform thoracentesis on account of the immediate 
reproduction of the fluid. But when the effusion, although double, is 
much more abundant on one aide than the other, and examination shows 
that one side contains more than one and a half litre, it will be useful to 
perform puncture with the ordinary trocar or with the capillary trocoi', 
frith or without the aapirator. 

In addition to these external meaaures, we may employ all the stimuli 
mentioned in the preceding chapter, provided that they have a more or 
leas favorable effect on the dyspncea. 

Two other remedies deserve mention, viz., lobelia inflata and oxygen. 

Tincture of lobelia inflata lias beeu recommended in America and Ger- 
many for all kinds of dyspnosa, even for that due to heart diseEise. 

At the close of the jieriod of cardiac cachexia, when the lungs are 
oedematoHs and eSiision has occurred into the pleurio or even into the 
pericardium, oxygen constitutes a valuable agent for diminishing the dysp- 
ncea of the patients. Tliia agent is so much more appropriate because 
at this period of the disease the kidneys ore implicated and the dyspntea 
is often lUTemic in character. The oxygen not nione aids the respiratory 
acts, but also diminishes the quantity of albumen in the urine. 



POSmON 07 THE PATtEKTB. 

1 have stated on several occasions that when the heart is ]iyi>ertropl)ied 
the patient cannot rest on the left side, because the enlarged heart pulls 
upon its attachments and compresses the left lung, while in right decubitus 
the organ rests upon its base and docs not drag upon its ligaments. At a 
later period, when dilatation of the right heart and tricuspid insufBciency 
have developed, the patient cannot tie upon the right side and mitijt remain 
seated. The dropsy, however, aoon extends to the lungs and pleura, the 
patient con no longer lean backward, and consequently rests on his 
pillows. In order to aleep he allows the head to fall upon the chest. 

A last resort consists in making a wooden slab fvhich rests on tlie bed 
and, its upper surface being inclined toward the patient, serves as a desk, 
upon which is placed a pillow. The patient folds his arms and sleeps bend- 
ing forwanl, the head resting on his hands. A similar arrangement may 
be used it the patient is seated in a chair. This will enable I""'" to obtain 
a little rest during his last days. 




TEEATMENT OP SECONDAET AFFBCTIOSS OF THE DIGESTIVE ORGANS. 

The symptoms considered in tliis chapter are due to the tension produced 
in the hepatic and portal veins, which give rise to congestion of the liver, 
inteBtinal venous stasia, and finally ascites. 

These symptoms are treatet! by means of purgatives. At the beginning 
the abdominal symptoms resulting from heart disease should be treated 
by saline purgatives, such as Eochelle and Epeom salts, carbonate of 
magnesia, Glauber's salts, Pullna, Friedrichshall waters, etc. 

When the liver is congested, the saline purgatives which had been 
first employed in relieving cedema of the limbs and intestinal venous 
Btaeifi should be abandoned on account of a certain degree of antagonism 
between the intestinal and choli^ogue action of the purgativea 

Sulphate of soda or colocynth may serve in the transition from one form 
of purgative to the other ; then we may resort to jalap and scammony ; 
finally to the new purgatives recommended by Rutliertoi-d, particidarly 
evonymin, iridin, hydrastin, etc. These will be combined profitably with 
the benzoate and salicylate of soda. 

Tiiese purgatives may still be employed to advantage in relieving 
oedema ot the tower limbs. 

Finally, in proportion as the tension increases the ascites will become 
more pronounced and puncture must be perfoi-med. But this operation 
is merely palliative and is not indicated until the effusion, which has 
become considerable, pushes up the diaphragm and increases the dyspnoea. 
When the abdomen has been punctured it is not surprising to find it refill 
almost entb'ely at the end of two or three days. This is due to the 
cedema of the adjacent parts which, on account of the removal of pressure 
in the abdominal cavity, finds its way into the latter. 

TitEiTStKHT OF Sgcosdahv Benal AfTECTiosa ANn Dbopsv. 

MILK DIET. 

MilTf diet is the first measure which should be prescribed in such cases. 
Experience loaches that three litres of milk are suflScient for a palicnt 
while resting ; if he is walking about or working the quantity should be 
increased by one htre. I am in the babit of giving 100 to 200 grammf 
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every hour or two. In order to correct the insipid and somewhat pasfy 
taste of the milk, we may add slightly alkaline and somewhat effervescent 
waters, such as Selters. Some patients ask for the addition of coffee or 
cognac ; Serre adds a raw onion. All these substances are permissible if 
given in. small quantities. 

When an exclusively milk diet is no longer given the midday meal 
may consist of eggs, fish, and white meat We may then allow a light 
supper, diminishing the quantity of milk given during the day, but con- 
tinuing the amount given at night as long as possible. 

The milk diet possesses numerous advantage& It does not require 
mastication or salivation. A very small quantity of gastric juice will 
digest it, as the principal constituents, with the exception of the caseine, 
are already prepared to enter the chyle ducta 

Under a milk diet the pulse generally diminishes in frequency and 
increases in amplitude, the urine increases in quantity, and the serous 
effusions diminisL 

Potain presented the indications for a milk diet in a communication 
made at a meeting of the Association for the Advancement of Science, held 
at Bheims in 1880. 

It is not suitable in nervous affections of the heart, in nervous or hypo- 
chondriacal palpitations, or even in Basedow's disease. In cases of hyper- 
ti*ophy with valvular lesion, fatty degeneration of the myocardium, and 
asystole, milk may serve as an adjuvant. The administration of milk is 
best adapted to those cases in which cardiac hypertrophy is secondary to 
Bright's disease. The milk then diminishes the dropsy and thus relieves 
the cardiac functions, and although it does not diminish to any consider- 
able extent the amount of albumen excreted in the urine, it relieves the 
patient in a very remarkable manner. 

This is also true of cardiac hypertrophy secondary to gastro-hepatic 
affections. Here the cause of the cardiac disease is relieved, and the 
affection itself is therefore improved. 

DiarrALis. 

Digitalis is imdoubtedly the best of all diuretics, the infusion consti- 
tuting the best preparation. The tincture is a less active diuretic than 
the infusion ; this also holds good of the various forms of digitaline. 

It must be remembered that the diuretic action of this drug is slowly 
produced, and does not appear until the fourth day of its administration. 
On account of its slow elimination, however, its diuretic action continues 
for four or five days. • 

If the diuretic action is marked in a patient suffering from dropsy, 
particularly anasarca, and if the kidneys are not very much affected, the 
diuresis readily increases to 4 or 5 litres a day, and the dropsy rapidly 
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dimim8he& On the f oUoving days its effect dimmislieB in proporiaan to 
the dropsy. It would be a serious mistake to oontinae the idminisstrKtaan 
of the digitalis in the same dose until the dropsy disappears oompietdr, 
for in such cases the patient remains digitalized and is restored with dif^ 
cnliy. I make it a rule to continue the use of digitalis so long as the pulse 
does not descend below 60 per minute. 

Many physicians have such a dread of the cumulative effects of the 
drug that they discontinue its administration as soon as diuresis is estab- 
lished. 

SQUILLS. 

The pathogenetic action of this drug when administered internally is 
poorly known. According to Hjiseman and Koenig, it acts upon frogs in 
the same manner as digitalis. 

In man squills has a diuretic effect in cases of dropsy, and is at the 
same time expectorant ; but if the doses are too large it irritates the stom- 
ach and gives rise to vomiting. 

Other diuretics possess very little efficacy. 

MASSAGE. 

Massage was recommended by Galen for the relief of serous infiltra- 
tions. It consists in such cases in making friction in the direction of the 
venous circulation. As Oendrin has said, this constitutes a sort of acces- 
sory venous heart I have employed it successfully very often in order to 
relieve oedema of the lower limbs (vide the ninth edition of the Trait6 de 
Therapeutique, by Trousseau, Pidoux, and Constantin Paul, t. IL, pp. 122 
and 129). 

PUNCTUBES, SCARIFICATIONS. 

"When the dropsy is considerable and the kidneys are diseased we can 
no longer hope to cause an excretion of the fluid through the kidneys, 
and it may then be removed directly through solutions of continuity in 
the skin. 

1. Position of the Patient, — ^In order that the punctures maybe effective, 
the patient should be seated so that the fluid may flow from its own weight 
It is only in certain cases that we may permit the patient to remain in a 
recumbent position. 

2. Site of Election of the Punctures. — Those parts should be selected in 
which the integument presents the least resistance to the pressure of the 
fluid. 

The site of election in the leg is the inner surface, 3 or 4 ctm. from the 
tibia and at the level of the lower end of the calf. The punctures may also 
be made in the upper part of the leg, at the level of the ham-strings. 
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In the thighs the punctures are made in the most dependent parts of 
the inner surface, either in the upper or lower third. Upon the abdomen 
the punctures are made in the suprapubic region, and in the fold formed 
by the skin of the hypogastric region. 

3. 77i6 Operative Procedure consists generally in making pimctures with 
a somewhat large needle, which is first held in a flame and then dipped in 
oiL It is introduced to the depth of 2 or 3 otm. until it comes in contact 
with the aponeurosis, and is retained in situ for a minute. Dr. Southey 
has proposed a small trocar provided with a silver canula. This canula, 
21 mm. in length, is provided at the end with a little enlargement meas- 
uring 3 mm. in order to arrest it externally. Affixed to the enlargement 
is a rubber tube of variable length which conducts the fluid into a vessel 
This apparatus is useful if the pafient lies on his back and is kept per- 
fectly quiet. 

After the punctures have been made the fluid escapes drop by drop in 
a continuous manner, and several litres may be discharged in a day. The 
discharge is arrested at the end of a few days, and sometimes in twenty- 
four hours, because the serum coagulates and closes the wound. 

As a rule the patient feels relieved and demands fresh puncturea 
Sometimes the skin becomes red and erysipelatous, and a wandering ery- 
sipelas is produced which causes little fever, but is a fresh source of ex- 
haustion. 



CHAPTER XLIX. 

TREATMENT OP THE SECONDARY AFFECTIONS OP THE KERTOUS 
SYSTEM AND OF EXOPHTHALMIC GOFTRS. 

As I have shown in a previous chapter, the secondary affections of the nerr- 
ons system are ahnost always the result of deficient energy of the heaurt, 
which sends an insufficient supply of blood to the brain and sfiinal ocnd. 
In these cases the indication consists in the administration of the stimi2> 
lants which have been previously described. 

Care must also be taken to ascertain whether the ceivhral anaD-miji i$ 
not due to the depressing influence of digitalis or other agents* in which 
event their employment must be discontinued. 

When the cerebral symptoms are due to thrombosis^ omj^-fc^jjan^ or apo- 
ple:^, the treatment consists : 

1. In placing the patient in a semi-recumbent position. 

2. In making cold applications to the head. 

3. In producing intestinal derivation by the administittion of dnstie 
purgatives ; aloes pills are very useful in such casea 

4 In the administration of cerebral sedatives, such as hydrate of chlond 
and bromide of potassium. 

Treatment of Exophthalmic QorrBS. 

Noel Oueneau de Mussy has obtained prompt and unexpecte^l suc- 
cess from the use of iodine in this affection, and he is positive that, when 
given in small doses, this remedy acts very effectively in relieving the pal- 
pitations and nervous agitation. Three to six drops are given three times 
a day in a little rice-water. 

Bromide of potassium and digitalis have also been employed, but they 
have very little good effect 

Duboisine was employed by Dujardin-Beaumetz in two cases of exoph- 
thalmic goitre, a quarter to a half of a milligramme beiug administered 
hypodermically. The condition of the patients was notably improved ; 
the pulsations in the tumor diminished and the palpitations disappeared 
almost entirely. But at the end of a week there were sj^-mptoms of intoxi- 
cation and temjKjrary delirium, so that it became necessan- to discontinue 
the use of the drug for a time. * 
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According to Beni-Bcurde/ the use of cold water constitutes the bes' 
method of treatment of Basedow's disease. The method employed is the 
use of the movable douche ; it should be general, cold, short, and some- 
what forcible, particularly at the beginning of treatment If it is poorly 
tolerated the tepid douche is given, or simply rubbings with water. Little 
by little the vigor of the douche is increased and the temperature is low- 
ered. Complete recovery has been secured by treatm^t of four to eight 
months' duration, or even longer. 

Tbeatmekt of Aortic Aneubisms. 

Aneurism of the aorta is not necessarily a fatal malady, although it 
proves so in the large majority of cases. Hodgson reports three observa- 
tions of spontaneous recovery with autopsy, the patients having died of 
another disease. Thorens ' has recently presented to the Anatomical So- 
ciety a cured case of aortic aneurism. 

L Tlie Method of Albertini and Valsalva. — ^Valsalva obtained a successful 
result in a case by the following plan : The patient remained in bed for 
forty days in the most complete possible physical and mental rest In the 
beginning two venesections were performed, and then the amount of nour- 
ishment administered was diminished as much as possible. After a while 
the diet consisted of half a pound of pap in the morning and half as much 
in the evening, and no drink except water. Finally, only 125 grms. of 
solid food and 250 grms. of water were given daily. Purgatives were 
administered from time to time. 

The patient emaciated in consequence, and grew so feeble that he could 
scarcely raise his hand from the bed. Then the amount of food was 
slowly increased until the patient acquired sufficient energy to rise. 

Under this treatment the pulsations of the tumor disappeared com- 
pletely. When the patient rose they reappeared, but they ceased in a little 
while and did not return again. 

Lancisi, Guattani, Hodgson, Corvisart, Laennec, Sabatier, and Pelletan 
improved their patients by the adoption of this plan of treatment, but they 
did not effect real recovery. This plan has been abandoned at the present 
time. 

2. Dry Diet. — ^In 1819 Kirby adopted a method diametrically opposed 
to that of Valsalva, and gave the patients substantial food and alcoholic 
stimulants. He was soon followed by Proudfoot and Beatty, then by 
Stokes, who made it a rule to give a generous diet to patients suffering 
from aneiirism. There is in fact a means of reconciling these two appar- 
ently contradictory theories. The treating by venesection tends to dimin- 
ish the amount of fluid which must be moved by the heart, and a similar 

» Beni-Barde : Traite d'Hydrotlierapie, p. 846. 1874. 
' Tliorens : Bulletin de la Soc Anat, p. 637. 187^ 
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F Tesult follows the diminished ingestion of water. It ia therefore BufEeient 
io regTilnte the fluids and solids ingested bj- the patient 

Tho bread eaten should be stale and very thoroughly baked ; the 
amount of fniit and vegetables ingested sliould be very much diminished, 
or they should be discontinued entirely. The diet should consist of 
broth, eggs, meat, fish, dried fruit ; the patient may take a small quantity 
of weak tea, 250 grma. at each meal, or an equal quantity of light wine, 
ft little coflee or brandy. This diet gives rise to constipation, wbloh may 
be relieved from time to time by the use of bytb^ogue purgatives, auch 
as scamntony, jalap, aloes. 

3. Iodide iif Polassium. — The first observations on the treatment of aortic 
aneurisms by iodide of potassium were made in 1862 by Dr. Cliukerbutty, 
of Calcutta. He relieved his patients considerably by giving 0.60 dail}-. 
loilide of potassium has since been prescribed in numerous cases, but the 

386 given is much larger ; Dreschfeld has even given 6 gnna. a day. 

The success of tbia drug in such cases has given rise to tbe suspicion 

i that the cases may liave been syphilitic in their origin, but it proves beue- 

ir fidal even in tbe absence of this etiological factor. In fact, iodide of po- 

[ teesium is the best remedy ■which can be administered in aortic aneurism. 

The dose is usually from one half to two grammes daily, and it may even 

i raised in exceptional cases to 6 grms. 

4. The local application of ice to the site of the aneurism ia painful and 
almost always badly tolerated by the patient ; this plan of treatment should 

tbe entirely discorded. 

5. In case of iwiin or dyapncea, local abstraction of blood by means of 
ftleecbes or wet cups almost always produces great relief. 

. One of our most precious means of treatment is the subcutaneous 
B injection of morphine for tlie relief of pain iu this disease ; tbe injection 
Lriiould not be made in the neighborhood of the tumor. 

7. Compression of the Arierien. — This plan of treatment, which lenders 
Esocb good serricea in diseases of tbe arteries of tbe limbs, cannot be em- 
■fllciyed in thoracic oneui-ism except when rupture is imminent. In this 
■ «Tent gentle compression may be resorted to in order to support the walla 
Band prevent rupture. In a case of this kind Pelletan applied with great 
a plate of lead covered with a piece of flannel. Broca reHeved two 
jatients by the_ application of several layers of collodion. 

In a cose of aortic aneurism which had perforated the sternum, Til- 
Plftnx made sHght pressure upon tbe tumor, when tbe patient suddenly be- 
came p<)le, the eyes glassy and expressionless, and the left arm and then 
the right were poj'alyzed. At the end of half an hour consciousuess re- 
turned but the patient was apliasic At the end of three hours the patient 
I was able to get up and urinate voluntarily ; the aphasia disappeared on 
Uie seventh day.' 



: BuUetiu Geo. de Therapautiquu, t. IxzzT., p. 291. 187^. 



830 DISEASBS OF THE HEART. 

8. Acupuncture, — ^In 1878 I made the first series of punctures in this 
a£E(9ction. The application was not painful ; the needles, to the number of 
five, introduced at a distance of 1 ctm. from one another, bent like reeds 
in the current of blood. The needles were made of gold, and when with- 
drawn, at the end of a quarter of an hour, were unchanged and presented 
no trace of the coagulation of fibrin* 

The following was the method of operation : I buried in the tumor a 
certain number of needles as fine as a hair at the distance of 1 ctm. from 
one another. In order to do this it was sufficient to take a conductor and 
to give with the finger a slight push to the end of the needle opposi£e to 
the point This slight push made it pass through the skin, and then, by 
grasping it near the integument, the needle was gradually shoved onward. 
The passage through the thoracic walls is not painful, but there is pain in 
passing through the walls of the sac when the latter are inflamed. As a 
rule, I leave the needles in situ for fifteen minutea Healt kept large 
needles for four days in a subclavian aneurism ; at the end of that time 
the tumor had solidified and the pulsations had disappeared. 

In this operation the sac imdergoes inflammation as the result of punc- 
ture, and thickens at the point which has been pierced by the needles. In 
fact, at each new sitting I experienced greater resistance in traversing the 
sac, and finally introduction became impossible. This method therefore 
gives rise to an obstacle to external rupture of the sac 

9. Electropuncture. — Broca has shown that electropuncture has no other 
efifect beyond that the traumatism due to the needles slightly inflames the 
sac and causes it to thicken. It follows that the electricity adds nothing 
to acupuncture. 

10. Palliative OperxUions. — ^Tracheotomy is only justifiable if there is 
spasm of the larynx, since in cases of compression the obstruction is situ- 
ated too low. The laryngoscope enables us to determine the difference 
between these conditions. 

Stokes has proposed, when the aneurism passes imder the clavicle, to 
divide the stemo-clavicular ligaments. This may give the patient a little 
longer lease of life, but probably for a very short time. 
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Abortion in heart disease, 244 
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Accelerator nenres, !38 
Acapanctare in the treatment of anearismf 
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Acute endocarditis, 85 

myociurditis, 190 
AdhesUns, pericardia], 71 
Afferent cardiac nerves, 31 
Albertini*s treatment of aneurism, 328 
Anosmia, 47 

cardiac murmurs of, 47 

cardiac murmurs of, cause of, 53 

in articular rheumatism, 54 
AnsBmic murmurs, modifications of, 51 

murmurs, differential diagnosis txoja 
extra-cardiac murmurs, 52 

murmurs, differential diagpiosis from 
endocarditis, 58 
Anatomy of aorta, 134 

of heart, 5 

of pericardium, 1 
Aneurism of aorta, 268 

of coronary artery, 280 

of ductus arteriosus, 285 

of pulmonary artery, 183, 280 
Aneunsmal bronohocele, 260 
Angina pectoris, 207 
Ankylosis of the heart, 71 
Ante-mortem heart-^lots, 266 
Aorta, anatomy of, 134 

aneurismal dilatation of, 137 

dimensions of, 120 

lesion of descending portion of, 151 
Aortic insufBciency, 118 

insufficiency, pathological anatomy of, 
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insufficiency, symptoms and diagnosis 
of, 121 

insufficiency, traces of pulse, 122 

insufficiency, murmur, 125 

insufficiency, course, 126 

insufficiency, retardation of pulse, 126 

orifice, congenital stenosis and oblit- 
eration, 293 

stenosis, 129 

stenosis, pathological anatomy of, 129 

stenosis, symptoms of, 129 

stenosis and insufficiency, 132 



Aortitis, acute, 135 

chronic, 136 
Apoplexy, cerebral, 258 

retinal, 258 
Arterio-capillary fibrosis, 235 
Asystolic bruit, 225 

Ataxia, relations to cardiac affections, 258 
Atheroma of aorta, 136 

of pulmonary artery, 182 
Atrophic sclerotic myocarditis, 193 
Auscultation, 23 



Basedow's disease, 260 

clinical history of, 260 

treatment of, 327 
Baths in the treatment of cardiao diseases, 

308 
Beraad*s ligament, 2 
Bi-auricular stethoscope, 24 
Bi-mammillary line, 8 
Blisters, method of application, 321 
Bright's disease as a cause of hypertrophy, 

233 
Bromide of potassium, 299, 313 
Bronohocele, aneurismal, 260 
Brown induration of the lungs, 249 
Bruit de la caiUe, 107 

de moulin, 71 

de rappel, 107 



Calculi of the heart, 263 
Cancer of the heart, 204 
Cardiac distress and asystole, treatment 
of, 314 

revolution, duration of, 28 

dilatation, 223 

dilatation, temporary, 224 

ganglia, 34 

plexus, 32 

reflexes, 39 

rhythm, 188 

topography, 1 
Cardiodynia, 209 
Cardioliths, 76 
Catadicrotism, 163 

Centrifugal nerves of heart, orig^ of, 38 
Cephalalgia, 256 
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Cerebral apoplexy, 257 

softeniDg, 257 

emboli 258 
Cervical blowinfif mormnr, 49 
Cervico-pericardial pseado-aponenroeis, 2 
Cheyne-Stokes respiration, the, 249 

respiration, symptoms of, 249 

respiration, pathogeny of, 250 
Chloral, its use in heart diseasei 313 
Chlorosis, 225 
Chronic endocarditis, 91 

myocarditis, 193 
Closure of the valves, physiology of, 95 
Compressed-air baths in heart disease, 308 
Compression of arteries in aneurism, 329 
Concentric hypertrophy, 214 
Conns pulmonalis, 156 
Convallaria maialis, 301, 316 
Coronary artery, aneurism of, 280 
Corrignn's disease, 118 
CoHto- pericardial ligament, 2 
Cysts of the heart, 264 



Diaphragm, its position during inspira- 
tion, 3 
Digitalis, 295, 303, 311, 324 
Di&itation of the heart, 223 

of the heart, temporary, 224 
Displacements of the heart, 16 

of the heart, downward, 17 

of the heart, to the left, 18 

of the heart, to the right, 19 

of the heart, upward, 20 

of the heart, backward, 20 
Dry diet in treatment of aneurism, 328 
Duboislne, 327 
Ductus arteriosus, persistence of, 283 

arteriosus, aneurism of, 285 
Duplication of mitral murmurs, 106 
Dyspnoea on exertion, 201 

of nervous aHthma, 201 

of emphysema, 202 

of obesity, 202 

of chloro-ansemia, 202 

of hysteria, 202 

of flatulent dyspepsia, 203 
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EmboH, 79 

cerebral, 258 
Emphysema, condition of heart in, 17 
Endarteritis of pulmonary artery, 182 
Endocardium, 77 

anatomy of, 77 

post-mortem imbibition, 78 
Endocarditis, 77 

pathological anatomy of, 78 

diagnosis of, 80 

differential diagnosis of, 83 

acute or subacute, 85 

ulcerative, 87 

chronic, 91 

treatment of, 305 



Epigafltrio pulsation in pezicazdial adhe- 
sions, 72 
Excentric hypertrophy, 214 
Exophthalmic goitre, 260 
Extracardiac murmurs, 52 



False aneurisms of aorta, 137 

aneurisms of heart, 196 
Fibromata of heart, 263 
Foetal heart, 281 

heart, diseases of, 282 
Foramen ovale, isolated pendstence of, 282 
Foreign bodies in pericardium, 76 
Friction murmur of pericarditis, 68 

murmur of pericarditis, oharacteriatics 
of, 65 

murmur of pericarditia, differential di- 
agnosis of, 06 



Galloping bruit, 107 

Ganglia of the heart, action of, 84 

Gastro- hepatic diseases, effect on the heart 

of, 241 
Goitre, exophthalmic, 260 
Grape cure, 310 
Gummata of myocardium, 194 
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Hemophilia, 244 
Hsemopytsis, 247 
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anatomy of, 5 

clinical measurement of, 8 

clinical measurement of, new method, 
10 

displacement of, 16 

inversion of, 16 

displacement downward, 17 

displacement to the left, 18 

displacement to the right, 19 

displacement upward, 20 

displacement backward, 20 

torsion, 20 

examination by inspection, 23 

examination by palpation, 22 

examination by percussion, 23 

examination by auscultation, 28 

normal sounds, 24 

normal trace, 20 

muscular tissue, 30 

nerves, 30 

sensory nerves, 39 

painful affections, 207 

dilatation, 223 

influence of aortic lesions on, 325 

influence of pregnancy on, 228 

acute partial aneurisms of, 196 

chronic partial aneurisms of, 196 

hypertrophy of, 210 

hypertrophy of, pathology of, 215 

hypertrophy of, symptoms of, 317 
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